








On a 1200-hp Baldwin engine 


for locomotive service 


As applied on a 2100-hp 327- 
rpm 8-cylinder Nordberg engine 
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E iticte-bail curbochargers are now operating 
on engises, the combined output of which ex- 
ceeds45,000,000 bhp. They are accepted and 
utilized by every builder of slow-speed, heavy- 
duty four-cycle Diesels, 250 hp and up, in the 
United States. 


Now developed in two types, for high and ig 7 
low pressure, the new Elliott line of turbo- ‘ 






chargers profits by Elliott engineers’ experience 

of the past ten years in the design and manufac- /+\ 
ture of these units. The new high-pressure de- A pVA N UJ 
sign can deliver blower pressures up to 20 psi, 

permitting up to 170 bmep in the cylinder. © Engine output increased up to 100% — 
The new line is built in sizes for engines up to 
3500 hp. Units can be supplied for a variety of 
mounting and piping arrangements, and vari- © Constant torque at reduced speeds— 

ous assembly positions of turbine inlet and ¢ Reduced consumption of fuel and lube oil— 
blower discharge. ¢ Operation unaffected by reversing engine. 


ELLIOTT COMPANY 


Supercharger Dept. . Jeannette, Pa. 


PLANTS AT: JEANNETTE, PA. ° RIDGWAY, PA. 
AMPERE, N. 3. ° SPRINGFIELD, O. ° NEWARK, N. 3. 


ODistricr?r OFFICES in PRINCIPAL civrveies 











¢ Increased overload capacity— 
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Armstrong traps vent air 


to give you hotter machines 


HIGHER TEMPERATURES 
MEAN MORE OUTPUT 


1 
I 
i 
- 
Temp. of Temperature of Steam Mixed with Various 
Steam with No | Amounts of Air. (Per Cent Air by Volume) 
Air Present 10% 20% 30% 








10.3 240.1 234.3 228.0 220.9 
asa] 2673 | 261.0 254.1 | 2464 | Every time an Armstrong steam trap opens 
go3 | 2980 | #2910 2835 | 2751 | there is a momentary pressure drop which “pumps” 
rh a 3048 | 2959 | air down to the trap from the unit being drained. 
ofa Be tem The air passes through the bucket vent and accum- 

; a ; ulates at the top of the trap to be discharged along 
with condensate each time the valve opens. 























THIS TABLE TELLS THE STORY. You cari’t get the 
aos om as tha This one basic benefit of the Armstrong trap is 
saving industry thousands upon thousands of dollars 
+ through faster heat-up and higher, more uniform 
temperatures with resultant greater output and time 

and labor savings. 


You can have this benefit. The cost of Armstrong traps 
is small in relation to the efficiencies they effect. Call 
your nearby Armstrong Representative today. 


ARMSTRONG MACHINE WORKS 
810 Maple Street * Three Rivers, Michigan 


PYROMETER TESTS SHOWS 30° TEMPERATURE 

INCREASE on flatwork ironer rolls at Peter Bent 

Brigham Hospital, Boston, after installation of HOW TO SELECT the right 

Armstrong traps which vent air slong with trap for each application, in- 

condensate. j stallation pointers, prices, 
capacities, other facts and 
figures are contained in the 
36-page STEAM TRAP BOOK. 
Send for your copy. 


ARMSTRONG STEAM TRAPS 
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improved Penstocks Reduce Costs for High-Head 
Hydroelectric Plants. ..........ccscccccccccenccccsesoees 


By Prof. George A. Whetstone 


Development of cheaper and more effective penstocks over a 
period of 25 yrs. Photos of hydro plants in France, Switzerland 
and British Columbia. 


Using and Misusing Organic Water Conditioning Materials. 


Knowing when and when not to use organic material in water 
conditioning is a matter of experience and engineering know- 
how. Important facts on sludge and scale formation. 


Decreasing the Starting Current in Induction Motors....... 
Discussion of starting devices to lower the voltage at motor 
terminals until motor has been brought up to spee 


Rae Gir Gea 5. < 6 5 5.6 4 an9d brs edb Week ceed benteusanes 


By Arthur H. Kuljian and Frank X. Bonnes 

This station in Palermo, Sicily, is of particular interest because, 
built largely of American equipment, its design involves dis- 
tinctive European principles. 


The Practical Engineer and Electrician Section. Contents... 
16 pages packed with practical operating and maintenance 
helps for every type of power plant. See complete separate 
contents page. 


A Synchronous Motor at Work......... 
By Denard L. Gusler 


Improving power factor by putting an old generator and old 
motor to work in a new money-saving system. A little effort 
and headwork can find uses for old equipment which can 
reduce power costs in many plants. 


Plant Stops Return Line Corrosion — 
Ses BO Ne PU os oc ccctccvacedescdcwedavcuaseas 


By Erle Elliott and Philip J. Gaughan 


In June 1950 we published an exclusive article on Filming 
Amines to Prevent Corrosion. This article gives a detailed en- 
gineering account of results of the method at Glen L. Martin 


0, 


How to Clean Your Turbine 
Lubricating System After Service... 


By F. E. Rosenstiehl 


Regular Departments. 


Engineers Preview 7 
ment News 52 Construction News 60 
Books 119 — Catalog Library 126. 


Helpful Bulletins 45 —- New Equip- 
New Engineering 


The only magazine devoted exclusively to the engineering in- 
terests and practical problems of power engineers 


Chicago, 
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Hold liquid levels within +'/2 inch automatically 
with Swartwout L1 Displacement Type Controls 


LEVEL, INCHES 


(NO RESET) 


Precise control of liquid level from no load 
| to full load without manual readjustment is 
provided by Swartwout L1 Controls. Setback and 
reset features compensate for quick-changing 
loads or long process lags ... eliminate any 
tendency to cycle or hunt, yet permit control 
within narrow range of +14 inch. Graph (above) 
shows precision of Ll compared with conventional 
control on applications where level must be 
maintained within +12 inch. 





Operating on balance of forces principle, there 
is little actual movement of parts. Torque tube 
design eliminates stuffing boxes .. . gives con- 
tinuous leakproof operation. Since changes in 
liquid level vary effective weight of displacement 
type float, L1 Controls can also be used for 
throttling over full length of float, available in 
lengths from 15 to 120 inches. A696; 





Swartwout 


POWER PLANT EQUIPMENT 








Horizontal Subcooled Heaters—L1 Con- Evaporators Swartwout LI Displace- Flash Tanks—Level maintained, in 
2 trol holds level to +1 inch, never lets ment Type Control holds level within some installations, by Ll Control 
condensate cover tubes that should be + inch .. . prevents carryover of solids draining to condenset. Hot well level pre- 
exposed to steam ... never exposes tubes and contamination of boiler feed water cisely maintained by controlling conden- 
that should be covered with condensate. Increased plant efficiency results. sate recirculation from pump discharge. 


SEND FOR BULLETINS S-15-A, $-208-A © THE SWARTWOUT COMPANY, 18511 EUCLID AVENUE, CLEVELAND 12, OHIO 
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ENGINEERS’ 


HEAP SKATE now lubricates Diesel flanges. Port 

Huron & Detroit railroad is now using “dae” col- 
loidal graphite in its ‘Nervous Nellie’’ to lubricate all 
Diesel-engine wheel flanges. 

Developed by W. N. Boyd, General Superintendent of 
the line, the applicator, called ‘‘Nervous Nellie’’, con- 
sists of a small cylindrical tank or container with a felt 
wick projecting through a tube, welded on a common 
roller skate found in any hardware or toy store. It travels 
in an adjustable guide mounted on the top of the side 
frame of the werk, at right angles to the wheel flange, 
and has a lateral movement of 1 to 3 in. when the loco- 
motive is in motion. The wick draws the lubricant from 
the container by capillary action and is always moist. The 
applicator makes occasional contacts with the flange on 
straight track and continuous contact on curves where 
the track has elevation. It exerts little or no pressure and 
deposits a light film of graphite on the flange. Notable 
advantage is that on curves the flange on the high side 
gets continuous lubrication. 


* * * 


(= OF THE OLDEST regions in this country’s 
iron and steel industry is scheduled to return to 
steelmaking prominence with the construction of a 
new plant next Spring at Morrisville, Penna., on the 
Delaware River. Another steel company has purchased 
a large site near Paulsboro, N. J 

The iron industry of Eastern Pennsylvania began in 
1716 when Thomas Rutter built a bloomery in Berks 
County. Durham furnace was built in 1727, about 35 
miles northwest of the site of the Morrisville plant. 
This plant helped supply Continental troops during 
the Revolution. 

For the most part, Pennsylvania ironworks prior to 
1800 were within a 40 mile radius of Philadelphia, 
their only major market. There were also two small 
furnaces in that city for converting iron into steel. 
About 1750, iron manufacture began to extend west 
of the Susquehanna River. The now sey ny Lehigh 
Valley district was first developed about 1805 

The early iron industry of Southern New Jersey was 
based on the bog ores of the Little Egg Harbor and the 
Wading River. The successful manufacture of iron 
began about 1730 with the rebuilding of the Mount 
Holly furnace. Many others were built in the late 
1700's and early 1800's. 


* * * 


ESSEMER converters now can be made to increase 

their output and thus provide more hot metal for 

open hearth steelmaking by injecting oxygen into the 
normal air blast and charging more scrap. 

National Tube Co. experimented with use of oxygen 
in bessemer converters when a blast furnace went out 
of operation late last year, causing a shortage of molten 
metal for the open hearth steelmaking furnaces. By 
using 4000 to 6000 cu ft of oxygen per “blow,” the 
normal steel scrap charge in a 30-ton operation can be 
increased by about two tons, and blowing time can be 
decreased by about one minute. This method offers a 
practical means for melting additional scrap to in- 
crease ingot tonnage when a deficiency of hot metal 
exists. Experience with oxygenated bessemer blows 
proved so successful that one converter has continued 
in such service although all blast furnaces are now in 
operation. 


PREVIEW 


GAIN POWER ENGINEERING has hit the target — 
although not exactly in the bull’s eye — in the now 
famous editorial competition for business magazines held 
each year by Industrial Marketing, one of the outstanding 
publications in the advertising field: (We say again be- 
cause the first prize in this same contest was awarded to 
us in 1946 — again for best series of articles, that on 
Atomics by Editor Andrew W. Kramer.) 

The award for 1950, shown below, was made for the 
outstanding series of articles on Basic Power Plant 
Figuring, by William H. Engelman, which ran in Power 
ENGINEERING throughout 1950. These articles are based 
on practical calculations and data tables used by Mr. 
Engelman in conducting classes in steam power engi- 
neering sponsored in Cleveland, Ohio by the IUOE, the 
City of Cleveland, the U. S. Department of Labor and 
many of the private industries of Cleveland. 

Mr. Engelman has been a mechanical engineer in the 
Department of Water & Light, City of Cleveland, for 
many years. This ‘ee Pecans plus his years of industrial 
and power plant experience, have shown him the sort 
of practical, down-to-earth information that power plant 
men need to solve the practical problems they meet every 
day on the job. 





Jor Editorial 
Excellence 


INDUSTRIAL PAPERS 
1951 
AWARD OF MERIT TO 


Power Engineering 


For outstanding series of articles 
published during the period 
ending December 31, 1950 

in the thirteenth annual 





INDUSTRIAL 
MARKETING 








We began publishing the Basic Power Plant Figuring 
articles early in 1949 and at that time, knowing what Mr. 
Engelman had in his voluminous files and notebooks, 
we knew we had something outstanding. 

The truth of this has been indicated by scores of letters 
from Power ENGINEERING’s readers, who clamor for tear 
sheets, reprints and more articles. The demand for Basic 
Power Plant Figuring in book form is tremendous. We 
always knew it was great stuff. 

To have our judgment confirmed not only by our read- 
ers but also in this contest, in which the competition 
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includes al] the leading and most influential business and 
industrial magazines of the country, is naturally most 
gratifying to the editors of Power ENGINgERING. But 
after all, it is Mr. Engelman who should stand in the 
spotlight and take the bows. He wrote the material. Take 
another bow, Mr. Engelman. You've done a great job 
and we're proud to be associated with it. 


* * * 


HAT WILL the 1970 airplane be like? Grover 
Loening, associate of the Wright brothers, made 
these predictions in Feb., 1951, issue of Pegasus (Fair- 
child Engine and Airplane Corp.): Cruise at 1200-1500 
miles per hour, externally much quieter, land almost 
vertically, be built largely of titanium, have auxiliary 
engine for taxiing, variable sweep back, less instru- 
ments for pilot and many more automatic operations, 
be fireproof in crashes. 


* * * 


IRST MOVING STAIRWAY on a warship has been 

installed on the Navy aircraft carrier USS Oriskany. 
On this stairway, the Navy jet pilots ride to the flight 
deck carrying their 40 lb of gear from the second deck to 
the flight deck 28 ft above in a few seconds. Formerly 
they had to rush up a long flight of stairs (a companion- 
way, to you sailors) and usually arrived winded. Now 
they arrive ready for immediate take-off as required by 
the carrier's split-second flight schedule. This moving 
stairway was built by Westinghouse Elevator Div.; 
and five other aircraft carriers are being equipped with 
similar devices 

* * * 

N A SPEECH before the New Jersey Bankers Associa- 

tion Convention recently, Commissioner Henry D 
Smyth, U. S. Atomic Energy Commission, made the 
following interesting statement: 

Heat ts the source of all the energy on which modern 
civilization runs. Thus, it is obvious that in nuclear 
reactors we have a potential source of energy. In fact, it is 
a very great source ot energy since one pound of uranium 
235 could release as much energy as can be obtained from 
burning 1300 tons of coal. The major difficulty arises 
from the fact that heat energy can be converted into use- 
ful energy only if high temperatures can be used. I need 
mot go into the technical problems which this condition 
amposes on a reactor. I will only say that we believe they can 
Be met, that we expect to have power-producing reactors running 
within a year or so, but that we do not yet know when or 
whether such reactors using uranium as fuel will be able 
fo compete economically with power plants burning 
Italics ours 


* * * 
SIE THE RIVETER may be coming back into in- 


dustry again. Some valuable hints for fitting her into 

the production setup are given by Frances Whitelock, 
Labor Economist, Women's Bureau, U.S Dept. of Labor, 
im a recent article in Mill & Factory. In World War II, 
Rosie didn't get very much training for her job, es- 
cially in the beginning. This time, however, the new 
Rosie will deserve it and a number of important things 
can and should be done to work her into the scheme of 
things much more smoothly and effectively than before. 
Whether or not we shall have her colleagues, the sisters 
of the steam gage, back in the power plant is another 
question. We have asked about this recently in a number 
of plants, and the prevailing opinion right now seems to 
be that the sisters will not be really needed, save for a 
However, 


€onventiona! fuels 


genuine and very sudden national emergency 
if was amazing to see what the sisters could accomplish 
last time and they can do it again if they have to 
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NGINEERS must make clear the requirements and 

define the limits of their profession so that “‘shadow- 
land engineers’’ cannot trade on the reputation of the 
profession to its detriment, the ASME was told at a 
recent meeting. John D. Waugh, associate with Pendray & 
Leibert, public relations firm of New York City, said 
engineers have a responsibility to maintain the prestige 
of the profession and assure its attraction for the best 
qualified men. 

Engineers, declared Mr. Waugh, should be aware that 
their public relations “‘symbol’’ has a direct bearing on 
their income and the security and prestige of their 
positions. 

“Individually and collectively,’’ he said, ‘‘engineers 
have an important stake in improving their public rela- 
tions so that the profession will achieve wider public 
understanding, with its attendant benefits. To sleaies 
their public relations standing, engineers should relate 
their activities to the public interest by making more 
widely known the role of the engineer in building mod- 
ern society. 

Mr. Waugh said the indifference on the part of the 
= to the many achievements of the engineering pro- 
ession is not due to the technical nature of the engineer's 
work. Scientists, often working in the purely abstract 
and highly technical realm, have done a superb job of 
dramatizing their profession, he declared. Their stories, 
he said, are told and retold, their counsel is sought, and 
their advice is very frequently accepted, adding that the 
very fact of their recognition should dispel the idea that 
the public is not interested in technical subjects and the 
personalities behind them. 

‘What the scientists have done to capture the imagina- 
tion of the public is to strip abstract and mathematical 
subjects of their technical embroidery and explain 
them in terms of human interest and public benefit,’ Mr. 
Waugh declared. “‘The results of their research imply 

rogress in national defense, public health, advancing 
living standards, and many other subjects of general 
concern and interest. Engineers could do the same thing 
quite as capably in their fields of endeavor and establish 
a greatly improved symbol in the public mind."’ 


* * * 


HERE ARE many ways to achieve the increased 

productivity in the United States that everybody 
agrees we need. One of the methods that merits con- 
siderable attention is the increase in productivity that 
may be produced through safety and accident prevention. 
An interesting paper on this was delivered by Hjalmar 
W. Johnson, Vice President of Inland Steel Company, 
recently before the AISI. He showed how in one of the 
plants of his company the number of disabling injuries 
per million man hours work has decreased from an 
average of 21.82 from 1911-1920 to an average of 8.05 
for the period 1941-1950. He reviewed the various factors 
in producing further improvements in the safety record, 
emphasizing that the amount of ‘time spent on accident 
prevention is not so important as how effectively the time 
1S spent. 


* * * 


ETAL RESOURCES, upon which rest the security 

and freedom of the world, will be thoroughly 
discussed by top-ranking metal scientists and engi- 
neers from the free nations of Europe, Africa and 
Asia, as well as from North and South America, when 
they gather in Detroit, Mich., October 14-19, 1951, to 
attend the World Metallurgical Congress, first inter- 
national conclave of its kind. Full details from Ameri- 
can Society for Metals, William H. Eisenman, Secre- 
tary 7301 Euclid Ave., Cleveland, Ohio. 
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The chief causes of turbine lubricating oil con- 
tamination are dirt and water. They are double 
trouble-makers, but a De Laval Oil Purifier will 
promptly get rid of both of them. A De Laval 
machine completely protects your turbine, and 
insures a perfectly clean lubricating system at 
all times. 


The basis of this protection is the powerful 
action of centrifugal force, which throws all 
solid particles, such as dirt, out of the oil and 
stores them in the bowl of the machine until 
cleaning time. Dirt once removed from the oil 
never can remix with it, nor can dirt store up 
within the purification zone to lessen the effec- 
tiveness of the centrifugal force. And, of course, 
all water that is simultaneously thrown out is 
discharged to waste. 


De Laval protection not only is double—it is 
constant in efficiency during the entire length 
of time that the Purifier is in action. 


THE DE LAVAL SEPARATOR COMPANY 
165 Broadway, New York 6 427 Randolph St., Chicago 6 


DE LAVAL PACIFIC CO., 61 Beale St., San Francisco 5 
THE DELAVAL COMPANY, Limited, Peterborough, Ont. 
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COMBUSTION ENGINEERING 


ALL TYPES OF BOILERS, FURNACES, PULVERIZED FUEL SYSTEMS AND STOKERS; ALSO SUPERHEATERS, ECONOMIZERS AND AIR HEATERS 
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With fuel costing what it does today, it is more 
important than ever before to select a boiler that 
will assure the most efficient performance pos- 
sible. That is why so many companies who watch 
steam costs closely have acquired sizable families 
of Vertical Unit Boilers. For example: 


A Chemical Company ordered two VU Boil- 
ers in 1939. In 1946 five more were ordered for 
three of their other plants. In 1949 another was 
ordered for one of these same plants, and in 
1950 two more units for a fifth plant. In 1951 
three more units were ordered for still another 
plant thirteen units for six plants in twelve 


years! 


An Electric Utility Company ordered its first 
VU in 1941. In 1945 it ordered a second VU for 
a different plant. For another of its plants one 
unit was installed in 1946 and two more in 1947. 
In 1949 a VU was installed in a fourth plant, and 
in 1950 one was installed in a fifth plant. A total 
of seven boilers in five different plants. 


A Sugar Company ordered two VU Boilers 
for one of its plants before the war. In 1946 it 
ordered a VU for a second plant. And in 1950 
another VU was installed in this same plant. 


A Steel Company now has a total of fourteen 
VU Boilers in four different plants. Starting with 
an installation of two units in the early thirties, 
it has reordered six times. The most recent in- 
stallation of two units at one of its plants was 
completed in 1948. 


This is just a small sample of the hundreds of 
companies that have ordered and reordered the 
VU Unit. They have found through their own 
experience that the advanced design, sound con- 
struction and consistent reliability of the VU 
Unit mean lower steam costs. Once you have a 
VU in service you soon know why it is that so 
often one VU starts a family. B-494 


— SUPERHEATER, INC. 


Z00 MADISON AVENUE, 


NEW YORK 16, 
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Gan Cylinder Cooling Tower Fan Cylinders 


that are entirely new, distinctive in design . . . are another 


PATENT APPLIED FOR 


THE MARLEY CO. INC major addition to Marley’s long list of achievements 


in cooling tower advancement. 











Laminated Fan Cylinders are the sturdiest ever applied to 


cooling towers. Built entirely of overlapping layers of 


MODERNIZE ANY LARGE 
INDUCED DRAFT TOWER redwood boards, they are structurally strong . . . uniformly 


laminated Fan Cylinders will reduce strong at every point. No metal shape rings or clamp 


nee Cae Cae eenp Mayes strips are needed; there is nothing to corrode, loosen or 
@n any large cooling tower. No painting, ; P } : 

: vibrate. Laminated Fan Cylinders are built of the 
fo replacing rusted metal parts — you 
theck fan cylinders off the maintenance 


list when you install modern Laminated built to last as long. 


same material as the towers they serve . . . 


Fon Cylinders. Engineers have ordered —4i<9 producers of 

many of these fan cylinders for replace- DOUBLE-FLOW TOWERS For detailed information, call your Marley 
CONVENTIONAL TOWERS representative or write for LP-30a. 
DRICOOLERS 

NATURAL DRAFT TOWERS 

SPRAY NOZZLES 


The Marley Company, Inc. 


KANSAS CITY 15, KANSAS 


ment since Marley recently made them 


available. 
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A CLEAVER-BROOKS STEAM BOILER GIVES YOU: 


¥ Quick, effortless response to fluctuating steam demands. 


¥ Equally high efficiency (80%) operating with oil or gas. 


Fluctuating steam loads are no prob- 
lem when you have a custom-planned 
Cleaver-Brooks boiler in your plant. 
Whether your demand is heavy or 
light, steady or variable, these sturdy 
heavy-duty boilers respond instantly 
to your steam needs. Even with loads 
as low as 30% of rating, Cleaver- 
Brooks boilers operate with a flat 80% 
efliciency. 

Cleaver-Brooks boilers burn either 
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oil or gas .. . either fuel is properly 
proportioned to meet your steam de- 
mand and need. No banking of fires 
or loss of valuable heat during low 
load periods. You benefit with lower 
fuel bills, less maintenance, reduced 
operating costs. 

If you are considering a change in 
your present boiler plant—think about 
flexibility — and get the complete 
facts about Cleaver-Brooks custom- 


SN iN cals tae SS Melee 


planned boilers. Cleaver-Brooks self- 
contained boilers 15 to 500 HP, 15 to 
250 Ibs., p. s. i. — oil, gas, combina- 
tion oil and gas firing. CLEAVER- 
BROOKS COMPANY, 356 East Keefe 


Avenue, Milwaukee 12, Wisconsin. 

Cleaver-Brooks 
STEAM BOILERS 

the first and finest of their class 


Write fora 
Cleaver-Brooks 
Steam Boiler 
Catalog. 


Chicago, Illinois 
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CO ad Rhy Applied to Hydraulic Couplings 


GIVES PRECISE FEED AND LEVEL CONTROL 


at PLANT YATES of crorcia power COMPANY 


Remarkably close feed-flow and water-level control is 
being demonstrated daily by the COPES Balanced 
Flow Control at Plant Yates of Georgia Power Com- 
pany, Newnan, Georgia. Units 1 and 2 went into 
service late in 1950. 

Each unit includes a 3-drum, dry-bottom, radiant- 
type Combustion Engineering-Superheater boiler de- 
signed for a maximum continuous rating of 975,000 
pounds per hour. Loads have been carried as high 
as 1,050,000—as low as 250,000—pounds per hour. 

The COPES Control, applied through the hydraulic 
couplings of the feed pumps, matches feed flow 
almost perfectly to steam flow, and stabilizes water 
level within plus-or-minus one inch. Independent of 
meters and other controls, it can remain on full- 
automatic when they must be out of service for any 
reason. Duplicating COPES Control is on order for 
Unit 3, scheduled to start operation next winter. For 
‘complete data on COPES Balanced Flow at this 


putility write for Bulletin No. 489. 
: 


NORTHERN EQUIPMENT DIVISION 
Continental Foundry & Machine Company 
812 GROVE DRIVE, ERIE, PENNSYLVANIA 




















Schematic shows COPES Balanced Flow Control installed for 
each boiler at Plant Yates. Responsive to three influences—steam 
flow, feed flow and water level—COPES applies air impulses 
to position individual controller for the hydraulic coupling of each 
motor driven pump. Two pumps are normally paralleled, with 
third on standby, but any pump can be cut in or out by pushing 
the button to start or stop its motor. 

Feed valve is norma'ly wide open, but can be cut into automatic 
service at any time. 

COPES Minimum Flow Control protects the pumps against over- 
heating on light loads. 


Headquarters for Feed Water Regulators - Pump Governors - Differential Valves 


+ Level Controls + Hi-Low Alarms 


* 


ae 


(A) COPES Recirculating 
Valve used with the Minimum 
Flow Control System to pro- 
tect the pumps on light loads 


(B) Air impulses from the 
COPES Balanced Flow Con- 
trol actuate this controller on 
the hydraulic coupling to con- 
trol the speed of each boiler 
feed pump. 
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Reducing Valves - Desuperheaters 


(C) The COPES Feed Valve, 
installed in a vertical line, is 
normally wide open but may 
quickly be placed on fully- 
automatic, if and when this is 
desired. 
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(D) The COPES Balanced 
Flow Thermostat has steam- 
flow and water-level elements 
mounted rigidly on the frame 
of the water-level element. It 
is rugged. 





Custom-Built 


to fit your 
feed installation 


The history and background of Pacific Boiler Feed Pumps is a history 
and background of the design and manufacture of centrifugal pumps 
for the most extreme temperatures and pressures called for by industry. 
Pacific designed the solid forged steel case for high pressures and 
high temperatures ... pioneered the use of chrome alloy steels for impellers, 
diffusers and all other internal parts, as well as developing many other 
features now recognized as standard in the industry. Pacific Boiler Feed 
Pumps in operation include small units of the vertical type for 47,700 Ibs. 
per hr. and 710 psig discharge pressure to very large units of the 

Bulletin 109 Gives Details horizontal type for 800,000 Ibs. per hr. and 2430 psig discharge pressure. 
Pacific has the solution for your boiler feed problem. 


PACI Fl C SALES AND SERVICE IN ALL PRINCIPAL CITIES 
Shecision, shail acific 
PU M PS HUNTINGTON PARK, CALIFORNIA 


Export Office: Chanin Bldg., 122 E. 42nd St., New York * Offices in All Principal Cities 
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IT’S 
PACKED WITH 
y Wilds Veslel 

WHEN IT’S 
a Nel @ 40) 
WITH R/M 


The Raybestos-Manhattan packings in the stuffing box of this 
hydraulic accumulator ram play an important part in the 
machine's successful operation. The complete line of R/M 
packings and gaskets plays an important part in the successful 
operation of valves, compressors, pumps, hydraulic and other 
equipment of all types. The R/M distributor near you will 
zz gladly help select the right R/M packing or gasket to meet 
i a i a your needs. Or write for the new R/M Packing Catalog. 


Ba PACKINGS 


RAYBESTOS-MANHATTAN, INC. 
PACKING DIVISION, MANHEIM, PA. 


FACTORIES: Bridgeport, Conn. Manheim, Pa. 
No. Charleston, S.C. Passaic, N.J. 


RAYBESTOS- MANHATTAN, INC., Manufacturers of Packings - Asbestos Textiles - Mechanical Rubber Products - Abrasive 
and Diamond Wheels - Rubber Covered Equipment - Brake Linings - Brake Blocks + Clutch Facings - Fan Belts 
Radiator Hose - Powdered Metal Products - Bowling Balls 
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Here’s 
NE solution 
to a 
water 


shortage 







.-- 6ut not a very dependable one 


When an industrial plant begins running short of 
water, smart management calls in recognized pro- 
fessional help—and fast! 


For the time to act on a water shortage is 
before the problem becomes acute. Qualified con- 
sultants have shown scores of companies how to 
do the same jobs with less water, how to re-use 
water, how to recover (for re-use, or for sale as 


by-products) valuable materials from waste water 
— and even how to improve the quality of their 
regular products! 


For an economical as well as an effective solu- 
tion to your plant’s water shortage, or for help on 
any industrial waste-treatment problem—call on 
men with wide experience as specialists in this field. 
Call on Gilbert Associates ! 


FREE BOOKLET 


Approaching an Industrial Waste Problem 
is an informative, factual treatise offering much 
useful information on its subject. Write for your 
copy today! Address: Gilbert Associates, Inc., 412 
Washington Street, Reading, Pa. 


GH 


FOUNDED 1906 


GILBERT ASSOCIATES, INC. 


ENGINEERS @ CONSULTANTS @® CONSTRUCTORS 


READING, PA. 


NEW YORK + PHILADELPHIA * WASHINGTON + HOUSTON «+ ROME + MANILA + MEDELLIN 





WATER FOR TRIPLE BOILERS 
INDIVIDUALLY TREATED BY SINGLE PACKAGE 


This %Proportioneers, Inc.% packaged sys- 
tem includes metering pumps, chemical tanks, 
motor starters, controls, valves, piping, and all 
auxiliary equipment — compactly arranged as 
a single unit. Treating chemicals are fed auto- 
matically in proportion to service load on each 


boiler. This Triplet Package” is supplied com- 


plete —a single responsibility for your chemical 
feeding system. We can also supply systems 
for treating one, two—or any number of boilers: 
chemical feeding systems for any power plant 
from the largest high pressure installation to 
the smallest low pressure job. For recommenda- 


tions call in % Proportioneers, Inc. % 


Write for Brochure SM 9020 
“Treatment of Water for Boilers” and Bulletin CAT. 


Write to %PROPORTIONEERS, INC.%, 385 Harris Ave., Providence 1, R. I. 


Technical service representatives in principal cities of the United States, Canada, Mexico and other foreign countries. 
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SK Evaporators of the type illus- 
trated help reduce deterioration by 
providing distilled make-up water for 


modern boilers. 


Designed and built, not to meet a 
price, but to provide sound engineer- 
ing advantages, careful workmanship 
and A-1 materials with resultant long 
range economy, SK Evaporators offer 
real cost saving in operation and 


upkeep. 


A look inside of this evaporator shows 
large liberating and tube surface 
areas which assure maximum heat 


transfer and high efficiency. The 
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straight, special design, self-scaling 
tubes are mounted in easily removed 
bundles to facilitate maintenance and 
cleaning. A centrifugal separator, lo- 
cated inside the shell, prevents carry- 


over of moisture. 


SK Evaporators are manufactured in 


various designs for stationary steam 


plants, for marine and other installa- 


tions where the use of distilled water 


is desirable. 


For engineering information on SK Evap- 
orators, please write this company explain- 


ing your requirements. 


Ihe valve, illustrated, is one of four SK 
12” Fig. 816XX_ high-pressure boiler Non- 
Return Valves recently installed in the 
power plant of a large utility in the St. 
Louis area. These valves are installed on 
boilers generating steam at 980 psi gauge 
and 915° F. and are used as stop valves to 
shut off flow from the boilers and as check 
valves to prevent backflow. They are con- 
structed of Chrome Molybdenum Alloy 
Steel. All pressure castings were radio- 
graphed and magnetic particle inspected to 
assure best possible quality and freedom 
from defects. 


Design features include: (1) Cempact de- 
sign requiring minimum headroom; (2) 
Pressure seal bonnet construction; (3) Free 
area, streamlined construction resulting in 
low pressure loss; and (4) Readily accessible 
parts for easy maintenance. These valves 
can be built for manual or motor operation. 


POWER ENGINEERING—Chicago, Illinois 





"oe 


THESE ] Features GIVE YOU 


RELIABILITY, LOW MAINTENANCE 


1. Single stage, back-to-back im- 
pellers balance axial forces with- 
out use of balancing drum. Two 
impellers in first stage give advan- 
tages of double suction at this point. 


2. Volute casing provides high effi- 
ciency and radial balance. Volute 
design also simplifies construction 
for easier maintenance. 


3. Expansion joint is brought to 
outside of pump where leakage 
may be quickly detected and ad- 
justments made without dismantl- 
ing the pump. No flexible internal 
members are required for expan- 
sion compensation. 


4. Packing is also located where it 


may be adjusted easily and quickly. 


5. Uniform section of both inner 
and outer casings assures uniform 
expansion at all points. Expansion 
stresses are minimized; alignment 


is held, 


6. Casing halves are held together 
with full hydraulic pressure of the 
pump assuring a tight seal with a 
minimum of heavy parts. 


7. A carriage which may be at- 
tached to the pump body is fur- 
nished with each unit. The inner 
casing may be withdrawn from the 
outer casing on this carriage, mak- 
ing servicing easy and quick, 


H™ Is A PUMP designed to meet 
the needs of the newer high pres- 
sure boiler plants. Efficiency is high, 
maintenance is low and every feature 
has a long record of successful applica- 
tion to boiler feed service. 

Sizes range from 1200 to 2500 psig 
and from 300 to 2000 gpm. Allis- 
Chalmers can supply the complete boiler 
feed pump installation including pump, 
motor and control of coordinated de- 
sign and manufacture: 

Get the details on this new boiler 
feed pump from your Allis-Chalmers 
District Office, or write Allis-Chalmers, 
Milwaukee 1, Wisconsin. A-3407 


ALLIS-CHALMERS 
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in Detroit RotoGrate Stoker fired unit 
has reduced fuel cost 12.6c per thousand 
pounds of steam at Certain-teed Products 


Corporation plant at York, Penna., accord- 
ing to report by Mr. W. M. Noon, Combus- 
tion Engineer. The reduction in steam cost 
was made at the same time plant capacity 
was increased. 

The Detroit RotoGrate will save you 
money and improve your operation. It is 
the original spreader stoker with forward 
moving grates that discharge the ash at the 
front. It handles fluctuating as well as steady 
loads with high thermal efficiency. « You too 
can save money with Detroit Stokers. Write 


for Bulletin. 


Detroit RotoGrate Stoker with 
Erie City Type VL Boiler at 
Certain-teed Products Corpo- 
ration, York, Pa. Capacity 
45,000 pounds steam per 
hour. Operates with pre- 





DETROIT STOKER 
COMPANY 


General Motors Building — Detroit 2, Michigan 
District Offices in Principal Cities «© Works at Monroe, Michigan 


August, 1951—POWER ENGINEERING—Chicago, Illinois 





Now Ready... bulletin 1855 
hot process water treatment 


> RAW WATER 
INLET 


AIR RELIEF 


Get Important 
New Facts on: 


1 Chemistry of boiler feedwater treatment 


OUTLET 


2 Hot Process softening and deaeration 
3 Advantages and limitations 
4 Accessory equipment 


5 Typical installations (including drawings) 





SEND NOW FOR 
INFILCO BULLETIN 1855 


CHEMICALS 


Contains data based on 50 years’ experience 
in softening and treating water. 


STEAM LIFT 
" WASH WATER 
RETURN 


HOT PROCESS 


® 
Accelator 


offers self-contained deaeration — 


SLUDGE DISCHARGE 


controlled slurry recirculation — maximum 
silica reduction — chemical economy. 
Fully described in Bulletin 1855 


INFILCO INCORPORATED § J 1cson, Arizona 





FIELD ENGINEERING OFFICES IN 26 PRINCIPAL CITIES 


World’s Leading Manufacturers of Water Conditioning and Waste-Treating Equipment 
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the trade marks “tt” and *TUBE- 


TURN” are applicable only to 
products of TUBE TURNS, INC. 


TUBE-TURN 


In special alloy piping systems, alloy 
TUBE-TURN Welding Lap Joint Stub Ends 
permit use of lower-cost carbon-steel 
flanges as shown in cut-away view. 


Special alloys 
lick special piping problems 


OU can overcome special problems of corrosion, fluid contamination, 
pressure, or temperature by selecting pipe and welding fittings of 

special materials. 
Tube Turns, Inc. continually studies the proper application of different 
materials to piping systems. The complete line of TUBE-TURN Welding 
Fittings is available in more than forty different alloys. Today's piping 
e engineer can choose from intermediate and high alloy steels containing 
chromium, nickel, or both; commercially pure nickel, copper, and 

Write Dept. C-8 for free booklet Pipe aluminum; and alloys of these. 

Get in touch with your nearby Tube Turns’ Distributor. You'll find 


and Fitting Materials” which gives 
ificati and weld- . pt : 
materials. one in every principal city. 


ing procedures for various 





“Be sure you see the double tt” 


TUBE TURNS, ING, ‘ehicn" 
% @ KENTUCKY 

DISTRICT OFFICES: New York - Philadelphia - Pittsburgh - Chicage - Houston « Tulsa - San Francisco - Los Angeles 

TUBE TURNS OF CANADA LIMITED, CHATHAM, ONTARIO...A wholly owned subsidiary of TUBE TURNS, INC. 





Piping construction simplified by 
wide range of TUBE-TURN Welding Fittings 


Welding complex process piping calls for a wide variety of 
fittings and flanges. In this installation, air is drawn into 
compressor through a 16-inch line, connected to an outdoor 
filter through a TUBE-TURN Welding Reducer. Air at 100 Ibs. 
is piped to the compressor tank through an 8-inch welded line. 





all lines tap off fire foam chemical manifold, lead to storage 
as and other critical locations. Leakage or weak joints here 
wid be disastrous. Welded piping with strong TUBE-TURN 
elding Fittings makes this fire protection reliable. 


TUBE TURNS, INC., Dept. C-8 


224 East Broadway * Lovisville 1, Kentucky 


Your Name 
Position 

Company 

Nature of Business 
Address 

City 


Manifold serves air lines to various shops. Matching the two 
8-inch lines to the 12-inch line here was no problem. Use of 
a@ TUBE-TURN Reducing Outlet Tee and a TUBE-TURN Eccentric 
Reducer made the construction job easy. The main line can be 
opened easily at the TUBE-TURN Welding Flanges. 


In fabricating, welders appreciate the true circularity of TUBE- 
TURN Welding Fittings. To fill an immediate need, a welding 
elbow is often cut to make an odd-angle welding fitting. Unique 
forging process assures that TUBE-TURN Welding Elbows can 
be cut at any angle and still match the pipe for proper welds. 


DISTRICT OFFICES 
New York Houston 
Philadelphia Tulsa 
Pittsburgh San Francisco 
Chicago les Angeles 


“tt” end “TUBE-TURN” Reg. U.S. Pat.Of. 


TUBE TURNS, INC. 


LOUISVILLE 1, KENTUCKY 











UPPER MALAD: One 8400 kva, 85.7% pf, 6900 volt, 225 rpm gener- 
ator. Also, A-C 12,000 hp, 124 ft head Francis-type turbine, station- 
service substation, switchgear, main power transformer. 


dl 


a) 


LOWER MALAD: One 15,500 kva, 87% pf, 6900 volt, 
200 rpm generator. Also, A-C 22,000 hp, 157 ft head 
Francis-type turbine. 


All generators are modified umbrella type (with upper guide bearings) furnished complete with outdoor housings. 


LOWER SALMON: Four 17,500 kva, 86% pf, 13,800 volt, 120 rpm 
generators — two arranged for variable- -pitch propellers, Also, AC 


12,000 kva power transformer. 


“OPERATION AND MAINTENANCE 
--. Very Satisfactory” 


Lester 


Sah the verdict of Mr. 
Garlinghouse, plant superintendent 
of Idaho Power’s new Lower Salmon, 
Upper Malad and Lower Malad sta- 


tions. It’s natural that the six Allis- 
Chalmers hydraulic-turbine-driven gen- 
erators in these stations should be 
highly satisfactory: They are the result 
of more than 40 years’ experience de- 
signing and building large generators. 

Placed in operation in 1948 and 
1949, these generators supply southern 
Idaho as part of the Northwest power 
pool. The Malad stations, which are re- 


mote-controlled from the Lower Salmon 
station, operate 24 hours a day, seven 
days a week. Lower Salmon is used for 
load factoring (peak load operation) 
and runs at full load an average of about 
10 hours a day every day of the year. 

Whatever your power requirements 


are, you can rely on Allis-Chalmers for 
efficient, reliable generators custom-en- 
gineered for your installation. Types, 
ratings and construction features are de- 
scribed in new bulletin 05B7549. Con- 
tact your A-C representative, or write 


Allis-Chalmers, Milwaukee 1, Wis. 
A-3446 


suai 
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These Bailey Boiler Controls at the Chicago Pneumatic 
Tool Company's new plant in Utica, N. Y. insure efficient 
operation of three 25,000 |b per hour, 100 psi, spreader 
stoker-fired boilers 





How to INCREASE 
the Efficiency of YOUR 
BOILER-ROOM DOLLAR 





Before you get steam you've got to spend 
dollars —so dollars are a form of energy. 


And if your boiler-room dollars are invested 


in equipment that isn’t working efficiently, 


economically, your “investment” is poor. 
That’s where co-ordinated controls by Bailey 
can help. Here’s why they'll increase your 
“boiler-room investment efficiency”: 


1. Complete Range of Equipment —fully 
co-ordinated. You need never worry that 
a Bailey Engineer’s recommendation is 
slanted in favor of a particular type of 
equipment, just because he has a limited 
line to sell—or that Bailey will pass the 
buck for efficient control; we offer complete 
boiler control systems, 


2. Engineering Service—backed by experi- 
ence. No other manufacturer of instru- 
ments and controls can offer as broad an 
experience, based on successful installations 
involving all types of combustion, flow 
measurement and automatic control. 


3. Direct Sales-Service — conveniently lo- 
cated near you. Bailey Meter Company’s 
sales-service engineers are located in more 


industrial centers than those of any other 
manufacturer of builer control systems; you 
get prompt, experienced service with a min- 
imum of travel time and expense. 


For better “boiler-room investment” efficiency 
—for more power per fuel dollar, less outage 
and safer working conditions, you owe it to 
yourself to investigate Bailey Controls. Ask a 
Bailey engineer to arrange a visit to a nearby 
Bailey installation. We’re proud to stand on 


our record: “More power to you!” 
” A-111-0 


IVANHOE 
10, 


1040 
CLEVELAND 
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OIL AND GAS 
BURNER UNITS 


These specially designed oil and gas burner units fit 
your needs . . . even when your operating conditions 
keep changing. Enco Oil and Gas Burner Units offer 
money-saving flexibility on three important counts. (1) 
They are designed for use with either oil or gas — or 
both . (2) They assure completely uniform combustion 
and greater fuel economy though steam demands swing 
sharply. (3) They can be operated by either natural or 
forced draft. 


Even if your old combustion equipment “works”, it pays 
to investigate the fuel-saving economies and full flexi- 
bility of these highly efficient units. Enco Burner Units 
are made in many sizes to suit all capacity requirements. 
Bulletin on request. 


INTERCHANGEABLE 


ATOMIZERS 
FOR USE WITH ALL TYPES 
OF BURNER EQUIPMENT 


Wide Range Mechanical—Manual or 
automatic control. Constant high oil 
pressure at atomizer insures efficient 
atomization over entire load range 
without recirculating or returning oil. 
Steam or Air—Wide range. Controlled 
by manual or automatic pressure 
regulation. 

Standard Range Mechanical — Avail- 
able in all sizes to suit load and 
capacity requirements. 


Enco Model K 
Gun Type Gas-Oil 
Burning Unit 


Enco Model W 
Ring Type Gas-Oil 
Burning Unit 





us Enco Standard Range Mechanical Atomizer Gun 


Enco Wide Range Steam Atomizer Gun 











ee 


Enco Wide Range Mechanical Atomizer Gun 


Enco Standard Atomizer 








Gun Support 


Enco Gas Burning Gun 
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Scale Problem 
Licked! 


Fewer Clean-outs -.- 
Shorter Shutdowns 


Hard scale, formed on the trays of deaerating evap- 
orator preheaters, is no longer the big problem it 
used to be. 

In a large central station (name on request), the 
preheaters had to be cleaned every three weeks, and 
the units were completely shut down at that time 
from eight to ten hours. 

Then Worthington steam-jet deaerators were in- 
stalled—with a “blowdown” head designed by Wor- 
thington engineers. This special head allows the 
operator to remove harmful deposits at regular inter- 
vals while the unit continues in service. It also provides 
for simple and speedy acid cleaning of critical parts, 
when necessary, without even opening an access door 
or removing any parts from the unit. 


+ Compare The “Time-Outs” 

The Worthington unit, given a short blowdown 
once each shift, stays in continuous operation with 
maximum deaeration for periods of at least 8 months. 
When the acid treatment is given at the end of that 
period, the job is finished in under three hours. 

Compare this with the former record. Then—8 to 10 
hours outage every three weeks and labor by a crew of 
men. Now—with Worthington’s blowdown head— 
operation uninterrupted during regular short blow- 
down, with a shutdown for acid cleaning only once in 


almost a year, requiring only one man and three hours! 


Worthington Makes Deaerating Equipment News 

Developments like this, applicable to any deaerators 
a under conditions of scaling, are typical of 

‘orthington’s engineering firsts in water treating 
and deaerating equipment. 

Worthington manufactures all of the equipment 
needed in a complete water treating installation. For 
further information on why there’s more worth in 
Worthington, address Worthington Pump and Ma- 
chinery Corporation, Steam Power Div., Harrison, N. J. 


WORTHINGTON 


a ete a Re ee ae cll 
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Carbon, Alloy and Stainless steel tubes are defined under CMP regulations as 
“controlled materials”. As such, they are critical materials. Not being a 
mind reader, “Mr. Tubes”—your B&W Tube Company representa- 
tive—needs a close look at the following facts in order to 
supply the available tubing most economically suited to 
your requirements. 


1 All related CMP author- 2 Any acceptable alter- 
izations and government " nates in type, finish, com- 


contract numbers. position, and size. 


gS = 
1c a 3 A brief, informative de- “ i 4 A description of the 
. Sy scription of your intended M45 end-use, exact as to prod- 


[ Io fabricating methods. wer uct and its service. 


THE BABCOCK & WILCOX TUBE COMPANY 
Executive Offices: Beaver Falls, Pa. 
General Offices and Plants 

Beover Fails, Pa.—Seamiess Tubing; Welded Stainless Stee! Tubing 

Allience, Ohio— Welded Carbon Stee! Tubing 

Soles Offices: Beaver Falls, Pa. * Boston 16, Mass. * Chicago 3, Ill. 
Cleveland 14, Ohio * Denver 1, Colo. * Detroit 26, Mich 
Houston 2, Texas . los Angeles 15, Calif. . New York 16, N. Y. 

Philadeiphic 2, Pa. * St. Lovis 1, Mo. * San Francisco 3, Calif. 
Syrocuse 2, N. Y . Toronto, Ontario . Tulse 3, Okla. 
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MAMMOTH of the MISSISSIPPI , 








Venice No. 2 Steam Power 
— Station, Venice, Illinois 


| ollowing a report on the industrial power needs of 


the Union Electric Power Company area made by 
Stone & Webster Engineering Corporation, we were 
retained to design and construct this 400,000 kw Steam 
Power Station. The station, located at Venice, Illinois, 


on the banks of the Mississippi River, has established 


an outstanding record for efficiency and reliability. iS 


STONE & WEBSTER ENGINEERING CORPORATION 


A SUBSIDIARY OF STONE & WEBSTER, INC. 
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A gearturbine built to save... 


Tiree ways 


WESTINGHOUSE 


The Westinghouse Gearturbine costs less to 
buy... less to install... and less to maintain. 
wee a—cheee-feers Ay up in a single package is a compact, 
rugged and reliable speed-reduction unit 
solidly coupled to a Type E turbine. It’s the 
ideal combination for ratings up to 500 hp 
and output speeds commonly found in single- 
ended applications. 

Here’s economy made possible by a stand- 
ardized design that cuts manufacturing costs 
... avoids costly specials ,;. saves space... 
and simplifies maintenance. And you get the 
maximum flexibility possible /. . any combina- 
tion of three turbine wheel sizes, three gears 
and three types of governor can be used 

according to your needs. 
* Other plus features are... solid coupling of 
turbine shaft to pinion shaft; single-helical 
gearing; forced circulation, filtered oil; and 


3-point support for easy mounting and leveling. 
J-50521 


GET THE FULL STORY. A newly available booklet, 
B-4346, clearly explains the applications, refinements 
and advantages of Westinghouse Gearturbines. Ask your 
nearby Westinghouse representative for your copy, or 
write Westinghouse Electric Corporation, P. O. Box 
868, Pittsburgh 30, Pa. 
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‘K" MONEL~ KR’ MONEL 


Age-hardenable, non-magnetic alloys offering high strength, 
excellent corrosion-resistance and good working properties 


Where stressed structural members must be placed close 
to sensitive electro-magnetic equipment, or where extra 
strength is needed in corrosive environments, these Inco 
Nickel Alloys offer solutions to the problems of metal 
selection. 

Both alloys show improved strength and hardness at 
sub-zero temperatures. And both alloys provide moderate 
strength at temperatures to 900°F. 

“K"® Monel and “KR"® Monel are similar in composi- 
tion and properties. “KR” Monel has better machinability 
and is recommended for parts requiring intricate machining. 

The principal engineering characteristics of these alloys 
are 


Tensile Properties: “K’’ Monel in the fully age-hardened 
condition has a minimum yield strength (0.2°% offset) of 
100,000 psi and a tensile strength of over 140,000 psi, with 
minimum elongations (in 2 in.) of 159% and 20% for cold- 
drawn and hot-rolled materials respectively. “KR” Monel, 
age-hardened, has a minimum yield strength (0.2% offset) 
of 90,000 psi with minimum elongation of 20% (in 2 in.) 
for as-rolled material. 


Shear Strength: The shear strength of “K” Monel, as deter- 
mined with .050-in. x .250-in. specimens subjected to double 
shear, is (full hard, age-hardened) 98,450 psi maximum, 
with 0.04 in. deflection. The shear strength of “K” Monel 
rivets, fully age-hardened, is 89,200 psi with ultimate ten- 
sile strength of 147,000 psi. 

Spring Properties: ““K"’ Monel wire can be cold-drawn and 
age-hardened to develop 160,000 to 200,000 psi tensile 
strength. The torsional proportional limit of cold-drawn, 
| age-hardened wire is about 40°% of the ultimate tensile 
strength. 


) Endurance Limit: In rotating beam tests of polished speci- 


mens at room temperature and 10,000 r.p.m., “K” Monel 
(cold-drawn, age-hardened) showed an endurance limit for 
10° cycles of 41,000 to 59,000 psi. 


Magnetic Characteristics: “K" and “KR” are non-magnetic 
under ordinary conditions and remain so at sub-zero tem- 
peratures. 


Working Characteristics: Both ““K”” Monel and “KR” Monel 
may be hot-worked, forged, and cold-worked. “K” Monel 
may be readily machined in the annealed condition and 
may be considered commercially machinable at practical 
rates in other conditions with Brinell hardness of up to 275. 
“KR” Monel, because of higher carbon content and spe- 
cial thermal treatment, has better machinability than “K” 
Monel and is recommended for parts requiring more intri- 
cate machining. Because of greater hardness, both alloys 
will take a higher polish than Monel. Both may be joined 
by the usual welding, brazing, and soldering processes. 


Corrosion Resistance: These alloys are highly resistant to 
attack by most commonly-encountered corrosives, includ- 
ing mineral and organic acids, alkalies, salts, potable and 
industrial waters, foods, organic compounds, and oxidizing 
atmospheres at normal and elevated temperatures. 


Forms Produced: “K” Monel is supplied in most commonly- 
used mill forms— rods, hexagons. squares, flats, strip, sheet, 
seamless tubing, wire, welding materials —and in a variety 
of finishes and conditions. “KR” Monel is produced in rods, 
hexagons, squares, hot-rolled and cold-drawn. 


Applications: Because these alloys retain their non-magnetic, 
corrosion-resistant, and high physical qualities at abnor- 
mal temperatures, they have been used to advantage in 
aviation instruments, roller chains for retractable landing 
gear, controls, springs and contact arms in electrical equip- 
ment, in stressed structural members and fastenings. 





“K” MONEL 


(Age-hardened condition) 


Effect of temperature on physical properties 


FURTHER DATA AVAILABLE 


A 23-page reference manual, Engineering 
Properties of “K” Monel and “KR” Monel, 
contains all essential engineering informa- 
tion on these alloys. It is available, free, 
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(0.20% offset) 
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Temperature in 2 in 


oF 


| Creep Strength 


for your files. 
Impact 

(Charpy! 
ft-lb. 


Hardness 


(Brineli) Nickel alloys are being increasingly di- 


verted to defense applications. However, 
technical help for metal problems involv- 





202,000 27 
171,550 
160,000 
150,000 
149,000 


146,000 


124,000 
95,000 


80,000 
45,000 
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| 





ing corrosion, high temperatures or fatigue 
is available from INCO’s Technical Service, 
either for immediate defense needs or for 
future installations. 


36 (Rock. C) 


331 | @7 


THE INTERNATIONAL NICKEL COMPANY, INC, 
67 Wall Street, New York 5, N.Y. 


EMBLEM = OF _ SERVICE 


NICKEL At, anoys 
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burni ne 


~ too mueh 


money? 


Beacon Combustion Service 














EASTERN GAS AND FUEL ASSOCIATES 


PITTSBURGH BOSTON CHICAGO CLEVELAND DETROIT NEW YORK 
NORFOLK PHILADELPHIA SYRACUSE 


For New England: New England Coal & Coke Co., For Export: Castner, Curran & Bullitt, Inc, 





with a G-R Bentube Evaporator 


PURE WATER 
for Boiler Feed 


HIGH-PRESSURE STEAM 


G-R BENTUBE 


BOILER 


STEAM for 
Process Work 


LOW-PRESSURE STEAM 





EVAPORATOR 


RAW WATER 
FOR MAKE-UP 


RETURNS TO BOILER PLUS DISTILLED MAKE-UP 


This two-in-one unit can double as a 100% thermally 
efficient reducing valve and raw water purifier. Part of 
the vapor which it produces can be used as low-pressure 
Steam for process work, while the remainder is con- 
densed as discitted water for boiler feed make-up. The 
G-R “Reducing Valve” Evaporator wastes no heat . 
fequires no chemicals. 

For more than 50 years, G-R Evaporators have been 


proving their effectiveness and economy in marine and 
stationary installations, large and small. Today, they 


are in use in power generating stations, industrial and 
— plants all over the country, as well as on many 

undreds of naval and merchant marine vessels .. . 
wherever pure water is a necessity. 


The exclusive features and distinctive advantages of 
G-R Bentube Evaporators include their famous scale- 
shedding Bentube elements, design provisions for pure 
vapor, thorough drainage and easy accessibility. 


Write for Bulletin describing these units in detail. 


THE GRISCOM-RUSSELL a aes MADISON AVE., NEW vo ee N. Y. 


PS a 
) . 


SRE: - DTC oT 
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What Time This Month Will 
Boiler Tube Deposits Shut Down Your Plant? 


It can happen anyday . . . any minute. Deposits may 
be forming in your boiler tubes right now . . . adding 
layer on layer . . . building up for the failure that 
is sure to come! 

When it does come, you can be sure of one thing. 
It’s going to be expensive! Not only will replacement 
and installation costs be higher, but you’ll also lose 
valuable production time. And unless your deposit 
problems are solved, it can happen again and again! 

Drew Water Treatment will prevent the forma- 
tion of deposits. Drew Service protects boilers and 
power plant equipment with a 3-point program that 
works! Here’s what it does: 


1. Drew engineers make a thorough study of plant 
operations and water problems. 


power PREW CHEMICALS | 


2. Drew water chemists and engineers analyze this 
data in the modern Drew Laboratories and make 
specific recommendations for treatment. 


Drew engineers make periodic service calls at 
your plant to insure the efficient and economical 
performance of your water conditioning. 


Thoroughness of investigation, proper treatment and 
frequent service have made Drew one of America’s 
fastest growing water treatment companies. Indus- 
try’s most respected names avail themselves of Drew 
Boiler Water Treatment and Service. Do the same. 
Consult the nearest Drew engineer or write for 
information. 


Send for new illustrated DREW ORGAN- 
ICS folder describing the use of organics in 
modernboiler water treatment. Write today 





Power Chemicals Division 
E.F. DREW & CO., INC. 


15 East 26th Street, New York 10, N. Y. 


PRODUCTS 


Nationwide Sewice in Boiler Water and Cooling Water Conditioning 


f 
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Do you have boiler 
like these? 


, 


Here are 8 “case histories” telling how leading 
companies solved their boiler plant problems. You'll 
note that there are small boilers and large boilers— 
all types of fuels, including alternate fuels—different 
load characteristics—and different uses for steam. 

The two things all these plants have in common are 
HAYS COMBUSTION CONTROL and a record of con- 
tinuing excellent results—top efficiencies, greater capac- 
ity, high CO,, reduced fuel, labor and maintenance 
expense, etc. 

In each boiler plant, Hays instruments and control 
were tailored to the specific conditions and require- 
ments ... “packaged” in a handsome panel... and 
engineered for the results desired. 

Here’s how to find out the details which can help 
you in solving your boiler plant problems. Select the 
“case history” which is close to your conditions and 
requirements—and then check the attached coupon. 
You'll get complete factual details of the boilers and 
related equipment, load characteristics, fuels, and fuel 
handling, as well as an explanation of the operation of 


the control system complete with schematic drawings. 


get these factual 


ee peers 
“ 


To recondition or 
add new boiler 

To get better proc- 

ess load regula- 
AMERICAN 


TOBACCO 
COMPANY 








RAYBESTOS 
MANHATTAN 


COMPANY 








Total fluctua 
up to 20,000 Ib per 


he 





FUEL 


Coal 








RESULTS STORIES 





“The Hays instru- 
ments and controls 
through greater 
efficiency... gave 
us the solution... 
that of increasing 
steam capacity 
and accurate auto- 
matic control of 
the load.”’ 


American Tobacco Co. 


lays Contr 
bte 





reason 
nstalling the 
trol was 

C ain better 
encies. Uur 


re than 





Raybestos-Manhattan Co. 


Combustion Test Sets * CO: Recorders * Electronic Oxygen Recorders 


THE HAYS CORPO RATION sr omescaegie ee Bilage taper ngage 


MICHIGAN CITY 7, INDIANA 
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plant pro 


sion with maxi- 
ae fuel flexibil- 


A. B. DICK 
COMPANY 





To lower operat- 
ing costs while 
handling load 
fluctuations 


SUNSHINE 
BISCUIT 
COMPANY 





To modernize 


plant and to in- | 
plant - 


crease 


FALSTAFF 
BREWING 
CORPORATION 





BEMIS BROS 
BAG 


COMPANY 





BALDWIN 
Melere) ena: 
WORKS 





70,000 Ib per hr 
and 80,000 Ib per 
nr 


160,000 Ib per hr 


One 225,000 Ib per 
hr 
One 150,000 Ib per 
hr 





Daily variation 15,- 
000 Ib per hr 


Intermittent, no 
warning swings up 
to 100,000 Ib per hr 


Load swings up to 
60,000-70,000 Ib 
per hr 





Oil and coal 


Coal and oil 


Coal and oil 





Power, process 
and heating 


Heatir 
Css 


g and proc- 


Power, heating 
and process 





“Because of its 
simplicity (Hays 
Combustion Con- 
trol) has enabled 
us to change 
quickly from coal 
to gas firing... 
aided us to achieve 
73% efficiency rat- 
ing in winter— 
71% in summer.” 





“Our managen 
and operat 
crew are 
pleased witt 
new (Hay 
.. low 
nance c¢ , 
equipment en- 
ables us to 
close watch over 
our operating 
costs."' 


keep 





“Our boiler is op- 
erating at 82% effi- 
ciency and our 
maintenance ex- 
pense bill has been 
cut 65%...our 
fuel bill has de- 
creased by seve ral 
hundred dollars 
per month,” 





“We have made 
test runs using the 
Hays Automatic 
CombustionCon- 
trol System, bring- 
ing the load rapid- 
ly up from 8,000 Ib 
per hr to 80,000 Ib 
per hr with excel- 
lent results.” 





“Our Hays Com- 
bustion Control 
System has aided 
us substantially in 
utting our fuel, 
labor, and mainte- 
nance expense... 
saved 30,000 tons 
of coal per year 
-..we operate 
with 42 less men 
than were former- 





“We are meeting 
steam demands 
up to 400,000 Ib 
per hr achieving 
an evaporation 
rate of 12.8, a fuel 
cost per kw of 
$.0049, and a cost 
per 1,000 Ib of 
steam of $.706." 








A. B. Dick Company Baldwin Locomotive Works Scovill Mfg. Co. 


Sunshine Biscuit Co. Falstaff Brewing Corp. Bemis Bros. Bag Co. 
The Hays Corporation, Michigan City 7, indiana 

I've checked the RESULT STORY(S) that cover the conditions in my plant. Please send it immediately. 

CJ A. B. Dick Company C) Falstaff Brewing Corp. 
() Sunshine Biscuit Co. () Bemis Bros. Bag Co. 


C) Baldwin Locomotive Works 
(] Scovill Mfg. Co. 


() American Tobacco Co. 
([] Raybestos-Manhattan Co. 





Name Address. 





Title - — City & State. 
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Unique Circulating Water System 
Installed in This Power Plant 


The R. E. Burger steam-electric plant 
lof Ohio Edison Company is located on 
the Ohio River well above flood stage— 
Which may reach as much as 60 feet 
above extreme low water. Water is sup- 
plied to the condensers by a patented 
Circulating water system pioneered joint- 
ly by Worthington and the consulting 
éngineer, Mr. George W. Saathoff. 

All major equipment except circulat- 

g pumps, which are designed to operate 
€ompletely submerged if necessary, are 
Docated above flood stage. 

The new installation of a Worthington 
70,000 sq ft two-pass condenser and 
auxiliaries, serving a 90,000 kw turbine- 
generator, is the third Worthington unit 
in this station. Two 46,000 sq ft con- 
densers were previously installed. 

For advice on any new installation or 
information on a wide range of power 
plant equipment, consult Worthington 
Pump and Machinery Corporation, Steam 
Power Division, Harrison, New Jersey. 








HOW IT WORKS 

Two full-capacity circulating pumps are 
used in series.* The primary pump, submerged 
below extreme low water, is a Worthington 
motor-driven sro. Its high starting head 
characteristic is able to deliver enough water 
for starting purposes. A booster pump—a 
single-suction volute Worthington MIXFLO, 
mounted directly upon an hydraulic turbine 
—starts when there is enough water in the 
control well. The two pumps then operate 
automatically in series at full capacity. 

Advantage is taken of maximum siphon 
effect from the condenser drop leg which 


enters the sealing or control well. From this 
well, all circulating water is passed through 
the hydraulic turbine. Thus the static head 
from sealing well to river level is utilized— 
75-80% being recovered—in reducing the 
work of the primary pump, with saving in 
overall pumping power. 

The booster pump functions until rising 
‘water renders the turbine ineffective. Then 
the primary uIrLo works alone, producing 
full capacity under reduced head. 

*In the new unit, there are two half-capacity 


primary pumps, permitting operation of only one 
in the winter when low water temperatures prevail. 





WORTHINGTON 


WORLD'S BROADEST LINE OF STEAM POWER PLANT AUXILIARIES 


Feed Water Heaters 
Steam-Jet Ejectors 


Boiler Feed Pumps 
Woter Treating Equipment 


Steam Turbines 
Surface Condensers 
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another 


FIRST 


by HAGAN ES 


Le 
e—— 
EC 
YOUR COPY OF BULLETIN 2551 | = ™2W-towax meansurren 
WILL TELL you HOW THE RESSURE Typr 


Flow Signal 
Transmitter 


Measures pressure or flow and 
transmits a proportional pneumatic 
signal to recording or control —— SuLLETIN 20 
instruments 





* HAG 
AN BUILDING « 





mee SBURGH. Pa 


Cope 
Os Hague Corporation, 1954 


The Hagan Flow Signal Transmitter is a pneu- 
matically operated sender which transmits signals in 
a definite relation to a measured pressure differential. 

Applications include measurement of gas, vapor or 
liquid flow, measurement of liquid levels or absolute 
pressures. Differentials at full scale can run from 5” 
water column to 100 psi, at static pressures up to 
1500 psig. 

Write for Bulletin 2551, which contains details of 
construction and performance of the Hagan Flow 
Signal Transmitter. Address: Hagan Corporation, 
Hagan Building, Pittsburgh 30, Pa. 

















HAGSAN HAGAN CORPORATION 
| || HAGAN BUILDING, PITTSBURGH 30, PA. 


tombustion control systems .., ring balance flow and pressure instruments 
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Every so often a steam locomotive makes news by 
going to the rescue of a plant where the steam system gave out at a critical time. 
This is one answer to continued steam production pending repairs... and 
undoubtedly an expensive one. Simplest—and most economical—is to use the Nalco 
System and eliminate the chances of boiler down time due to faulty water treatment. 
Nalco chemicals and services aim at water treatment results from raw water 
intake to condensate hot well... And the thousands of plants now using the 
Nalco System testify to the accuracy of this aim during the past twenty-six years. 
Whether your plant is large or small; your water problems scale, corrosion, 
carry-over—or just plain high cost—unless you have a locomotive handy for emer- 
gencies, better check with Nalco today. No obligation... and an excellent chance 
for permanent water treatment security. 
P.S. More steam locomotives use Nalco-treated water than any other kind 
. .. Perhaps the reason why locomotives can be of help in plant emergencies! 


NATIONAL ALUMINATE CORPORATION 
6224 West 66th Place ° Chicago 38, Illinois 


Canadian inquiries should be addressed tc 
Alchem Limited, Burlington, Ontario, Canada 
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HELPFUL BULLETINS 


Answers to many operating and maintenance problems will be found in these new bulletins 
and catalogs. List paragraph numbers of those you want on coupon below, detach and mail 
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DOWELL SERMICE 


CHEMISTRY APPLIED TO MAINTENANCE CLEANING PROBLEMS 


A Power Company Asked: 


Wow can we do a better job of removing mill Sc 








Le 
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ees | 
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Dowell Service removed mill scale AFTER ERECTION... 
leaving the internal surfaces clean for best operation! 


A large power company installed a new 
1,370,000 lb. per hour boiler. Specifica- 
tions called for Dowell Service to remove 
the mill scale from the boiler after erection. 
This company found the Dowell way of 
removing mill scale to be good insurance 
for satisfactory boiler operation. 


Dowell engineers filled the new boiler 
with specially selected liquid solvents de- 
signed to dissolve out mill scale. Unless 
it is removed, mill scale may retard 
heat transfer, slough off particles which 
abrade the system during operation, and 
act as a base for further corrosion. Dowell 
furnished trained personnel and special 


equipment to do the entire job in a few 
hours. Removal of mill scale after equip- 
ment erection can eliminate much of the 
extra care required in the handling of 
previously sand blasted or pickled tubes. 
It may also substitute for the grease- 
removing alkaline pre-boil. 


Maintenance engineers in industrial 
plants throughout the country have found 
Dowell Service can provide fast, effective 
and economical cleaning of boilers, con- 
densers, heat exchangers, water lines and 
other operating equipment. Experienced 
engineers will consult with you on your 
particular problems. Call Dowell today. 


, DOWELL INCORPORATED - TULSA 3, OKLAHOMA 


Wich 


Other recent Dowell jobs: 


Three Dowtherm boilers in a southwe 
chemical plant were cleaned by Dowell Se 
Carbonaceous type deposits were removed. 
. } 


7 
Two bubble cap columns in an oil refinery 
clogged with a complex deposit of antimony 
aluminum salts. After Dowell Service, the t 


were found to be spotless. 
. 


Rotor and stator of a 625 K.W. turbo-gene 

were fouled with a carbonate deposit cattied : 

over from the boiler. Dowell Service cledned 

blading completely in 3 hours. Result: a } 

is running smoothly again. : | 
; 


oe 


_ 7 
oe ~ 


DOWELL 
“i _ 


g Beach, Oakland, Caspe well A emente 
. intenance cleaning service for industrial heat exchange equipment. 
% Chemical services for oil, gas and water wells. 
sse5 


A Service Subsidiary of 
DOW CHEMICAL COMPANY 


te Magnesium anodes for corrosion control. 








SEE THE R-S EXHIBIT 
at the 
NATIONAL 
INSTRUMENT SHOW 
to be held in 


SAM HOUSTON COLISEUM 
Houston, Texas 


RS QD velEvents - 


@ EXCERPTS FROM THE R-S BOOK OF EXPERIENCE © 


September 10 to 14 inclusive 


Booths 131, 135, 137 and 139 














No. 739-740—Sixty-inch, 50-pound 


ge Heavy Duty Valve with gear reduc- 
; é tion drive and handwheel for 
: handling water at 40 psig. Vertical 


valve stem enclosed in steel pipe 
support. Thrust bearing absorbs 


Simplicity f 2 


Correctly engineered mechanically and metal- 
lurgically, all body assemblies of R-S Valves equal 





or exceed A. S. A. standards in every detail. These 
P No. 730—R-S Heavy 
valves are designed and constructed for rugged Duty Floor Stand for 
° . P rugged service in con- 
service and provided with such safety factors that nection with any 
P . . standard R-S hand- 

they will exceed service expectations as well as re- wheel operated valve. 





duce pumping and blower costs. 

Consider also the few working parts, greater con- 
trol rangeability, the self-cleaning feature and 
the fact that R-S Valves are readily adapted to 


automatic operation. Know the rugged simplicity 








of R-S Valves, and get the most from your vaive 





investment. 


District offices are listed in telephone direc- 


tories as, “R-S Products Corp’n Valves”. No. 767—A 3-Way Valve (Two 24-inch 
125-pound Cast Iron Valves -lted to 
125-pound American Standard Tee). 


R-S PRODUCTS co R PORATION p mY Electric motor operated by cross linkage. 


Aut tic declutchi handwheel for 











4600 GermantownAvenue, Philadelphia 44,Pa. [ emergency operation. 


An S. Morgen Smith Company Subsidiory 
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ccurate 


integration 


over the 


entire range in 


RING BALANCE METERS 


This wide range accuracy is due to the unique design 
and precision construction of the Hagan integrator. 

In this integrator, a large toothed wheel is set in 
motion periodically. The movement at each interval 
is governed by the flow index pen and is proportional 
to the momentary rate of flow. The wheel is geared 
to a counter which registers the total flow through 
any period, by difference in the counter readings. 

The Hagan integrator differs fundamentally from 
others in that all associated parts rotate around a com- 
mon center. As a result, angularity errors are elimi- 
nated and only one simple adjustment is required for 
calibration throughout the range. The large six inch 
integrating wheel produces the required selectivity to 
integrate as low as two percent (of chart) with high 


accuracy. With this construction, wear between toothed 
wheel and the pawls is eliminated. There are no 
clutches to wear and slip. 

The instantaneous pawl action also produces high 
accuracy under rapidly fluctuating flow conditions. 

The graduations on the large wheel and pointer fa- 
cilitate checking the calibration of the integrator at 
any point in the range in one minute or less. 

The Hagan Integrator is a self-contained unit and 
may be mounted conveniently in any of the various 
types of Ring Balance flow meters, or pneumatic 
receivers. 

For full information on this and other features of 
Hagan Ring Balance meters, write to Hagan Corpora- 
tion, Hagan Building, Pittsburgh 30, Penna. 


HAGAN CORPORATION 


RING BALANCE FLOW AND PRESSURE INSTRUMENTS 
THRUSTORQ FORCE MEASURING DEVICES 
BOJLER COMBUSTION CONTROL SYSTEMS 

METALLURGICAL FURNACE CONTROL SYSTEMS 


August, 1951 —POWER ENGINEERING—Chicago, Illinois 





+ misalignment 
yen rling Valve to leak/ 


O gate valve body ever made is 

entirely immune to distortion 
caused by line stresses and temperature 
changes. Yet even slight distortion 
can throw the seats out of alignment 
—probably the most common cause 
of leaky valves and costly replacement. 


4 cause 
pest 


That’s one reason why Darling gate 
valves, with their unique wedging 
principle combined with fully revolv- 
ing double discs and parallel seats, 
have the jump on other valves. They 
easily, automatically adjust for valve 
body distortion, cinching tight, leak- 
proof closure without destructive 
strong-arm tactics. Most important, 
you avoid costly down-time and re- 
peated maintenance headaches. 

But that’s not all! Actually, this Darl- 
ing principle offers several other 
equally important time-and-money- 
saving advantages. In plant after plant 
they add up to trouble-free perform- 
ance and longer service life with a 
very minimum of attention. 


GET ALL THE FACTS 


Send for descriptive cast steel valve 
Bulletin No. 5003. 


DARLING VALVE & MANUFACTURING CO. 


Williamsport 19, Pa. 
Manufactured in Canada by Sandilands Valve Manufacturing Co., Ltd. 
Galt 19, Ontario 


NOTE: Darling gate valves are made 
in a wide range of sizes, types and con- 


structions, including solid and slotted 
taper-seat wedge types, for all kinds of DARLI NG 
normal and corrosive services in pres- 

sures up to 1500 pounds. =< iI be ss 


FOR Pius vatuts: 30° i. VALVES 
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Central Station 


DEAERATING 
EQUIPMENT 


BOILERS EVAPORATORS 
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The two units shown here are installed in the central 
station of a large New England public utility. Each unit 
represents the very latest in gi ing develop 
and was designed and built by CONSECO. They ore 
typical examples of CONSECO'’S long, specialized 
experience on heat transfer equipment of all kinds. 


VERTICAL 
This vertical, tray type Deaerating Feed Water Heater CLOSED HEATERS ae en : 
CONDENSERS delivers 588,000 Ibs. woter per hour at a maximum of . STEAM JET 
.005 cc per liter oxygen concentration. It is fitted with AIR EJECTORS 
vent condenser and integral storage system. It operates 
Sees Send for illustrated literature. Ask 


HORIZONTAL Conseco Engineers for recommendations 

The horizontal unit illustrated is a tray type Conseco on condenser and heat exchanger equip- 
Decerating Feed Water Heater delivering 150,000 Ibs. ment to meet your requirements and guar- 
of water per hour at maximum .005 cc per liter oxygen 

x 

concentration. It was designed with an internal tray section anteed to meet or exceed performance 
having special construction arrangements to meet require- 
ments of limited headroom. 





A ECL TERR aaa 


specifications. 
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NEW EQUIPMENT NEWS 


WHAT'S NEW? On these pages the Editors summarize the outstanding industrial develop- 
ments of leading manufacturers who will supply you, free of charge, the bulletins or other 
information desired. For ease in making requests use the non-obligation, 


1—STRAIGHT TUBE CLEANER 


For refinery and process heat ex- 
changers; Is fast acting, economical 


The Model TP-301, an air-driven rotary 
shaft drill type tool, scavenges the tube 
with air or water while cleaning. It 
immediately removes deposits from com- 
pletely plugged heat exchanger tubes, 
according to manufacturer, and because 
of its powerful action it does the job in 
fewer man-hours. 

Incorporating many improvements, 
this new cleaner weighs only 15 lb and 
is only 13 in. long. It provides increased 
capacity, too, from %4 up to 2» or even 
3 in. OD tubes, company states, and 
operates on air pressure as low as 50 lb. 
Hollow shafting is available in one piece 
up to 20 ft, or in sectional threaded 
lengths. Thomas C. Wilson, Inc. 


2—MANUAL CONTROL VALVE 


Has totally | d gear reducti 
drive, extended shaft, floor stand 





In heavy-duty Valve No. 788 the sealing 
} of water pressure is obtained by utilizing 


a babbitted seat in the body and Monel 
) or stainless steel welded to the periphery 
| of the valve disc. This metal-to-metal 
seat gives satisfactory commercial shut- 
off in most installations, company says, 
adding that with a 350 ft head of am- 
bient water, a 36-in. valve with a 
babbitted seat has a le eakage of only 50 
gph. Remote, automatic or semi-auto- 
matic controls are also available. R-S 

Products Corp 


3—DISTRIBUTION TRANSFORMER 


With overload indicator operated 
by thermostatic element in top oll 
Company explains that this new indi- 
cating device acts purely as a signal 
warning and doesn't interrupt contin- 
uity of service. It is designed to trip 80 
C top oil temperature. This is said to 
correspond to 50 C maximum top oil 
rise above a 30 C average ambient 
temperature. When the oil reaches the 
redetermined temperature, a_ signal 
Font snaps on and stays on until turned 
off by moving the handle indicator until 
yinter is on the reset mark. The handle 
then returned to its original close 
Position. 

The indicator is described as an 
economical, maintenance-free device and 
suggested for systems where more com- 
plicated opepaes nt isn’t justified. Allis- 
Chalmers Mfg. (¢ 


4—AUTOMATIC DEGASSER 


Has mild steel case, finished in 
black, treated to minimize corrosion 


The re-designed Degasser is described 
as easy to disassemble. The interior 
mechanism is more accessible and the 
structural members of the case strength- 
ened. Intended primarily for use in 


August, 
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determination of steam purity, this unit 
is designed to produce continuously and 
automatically an approximately 50-50 
split of a flowing steam sample; one 
fraction contains any dissolved solids 
that may be present, and the other any 
dissolved gases. Hagan Corp. 


5—REFERENCE TEXT 


Is low-cost, pocket size collection 
of usetul tables and formulas 


Firs Card-All is a wire-bound book, only 

» by 614 in. in size, and composed of 
ad. cardboard pages. It’s indexed 
in color and saves a lot of searching 
through handbooks to locate needed 
tabular material. No explanatory writ- 
ten matter is included — just tables 
and engineering data. Contains conver- 
sion tables; decimal equivalents; tap 
and clearance drill sizes; table of natural 
function of angles; formulas for trigo- 
nometric solution of triangles; properties 
of metals; dimensions of screws, wash- 
ers, taper pins, and many common 
formulas used in engineering. A single 
Card-All costs $1.00; quantity discounts 
are available. General Design Co. 


6—BRONZE WELDING ROD 


is adaptable for use on old, “dirty” 
cast and malleable iron 


EutecRod 148FC features an extra-thin 
initial ‘“‘tinning”’’ action and is said to 
be capable of eliminating pre-welding 
preparations required by many rods. 
It is also said to flow where directed 
without extensive chamfering, even on 
butt joints where necessary. 

Each rod is covered with a new type 
of flux coating yielding full strength 
joints on old, corroded and dirty cast 
iron, manufacturer says. Tensile strength 
is listed up to 55,000 psi and Brinnell 
hardness 75-120. It is claimed to be 
the first bronze welding rod which can 
be used in chamfer joints as well as 
square butt and lap joints. Eutetic 
Welding Alloys Corp. 


8—VOLTAGE REGULATORS 


Single-phase, dry-types induction 

units in ratings of 9.6 to 24 kva 
Newest of manufacturer’s dry-type 
voltage regulators, these single-phase 
Inductrols are intended to widen the 
field of application in which uniform 
voltage control can be obtained eco- 
nomically with small regulators. They 
are available for single-phase circuits, 
600 v and below up to 1000 amp. 

With standard controls they can be 
used for secondary circuit regulation 
where lighting and power are supplied 
from the same lines in mills, factories, 
large buildings. They can also be used 
in laboratories for controlling voltage 
in testing meters, and in instrument 
transformers, as well as for operating 
resistance and induction furnaces. 

Basically the Inductrol consists of a 
shunt winding on the rotor and series 
winding on the stator. Varying position 
of rotor with respect to stator causes a 
variation of voltage in the series winding 
that will raise or lower the output 
voltage gradually, as required by load 
changes. Inductrol equipment is housed 
in an all-steel cabinet with “‘live’’ 
parts enclosed. Transformer and Allied 
Product Divs., General Electric Corp. 


9—THREAD COMPOUND 


is designed to prevent seizure of 

pipe, bolt and stud threads 
Led-Plate, a new metallic compound is 
announced as combining the advantages 
of a lubricant and sealer to solve the 
problem of thread seizure. This anti- 
seize compound is reported to have 
effective results when used in tempera- 
tures from —350 F to above 2900 F. The 
metallic elements, of which over 70 per 
cent is powdered lead, are held in sus- 
pension in hydrocarbons, company ex- 
plains, and the materials will not 
dry out. Compound can be used for 
steam, gas, water, air, oil, ammonia 
and various chemical connections. A 
sample tube is available on request. 
Armite Laboratories. 





7—COUNTERBALANCED COVER 


For underground vaults or man- 
holes, designed for easy opening 


To open this cover you simply insert a 
combination key-handle and give it a 
half turn. Lifting the cover to its vertical 
open position is a one-handed job, says 
manufacturer, because of the counter- 
weights, which also hold the cover in a 
protective position and ease the load. 

It’s pointed out that this cover won’t 
slam or drop into vault and that it can 
be opened from the inside of the vault 
by one man. Since the key-handle is 
needed to open the lock, this cover isn’t 
subject to tampering by unauthorized 
persons. The E. H. Wachs Co. 
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a better gate valve 


Patented and 
Patents Pending 


for 600-pound services 
...CRANE pressure-seal 
bonnet design 


Better—because these Crane valves completely elimi- 
nate bonnet joint maintenance. And because they 
assure power plants—industrial and utility—ideal 
flow conditions, with many added cost-reducing ad- 
vantages. 

For instance, they save on erection and suspension 
costs, because, size for size, Crane Pressure-Seal 
Bonnet Gates are much lighter in weight and more 
compact than flanged bonnet steel valves. Insulating 600-Pound Butt Welding Gate for 
Pressure-Seal valves takes less time and materials temperatures up te 1000° F. max. 
because of streamline contouring. 

For complete information about Crane 600-Pound NO BONNET-JOINT 

™, Pressure-Seal Bonnet Gates—also com- LEAKAGE OR 

panion lines of 900 and 1500-Pound MAINTENANCE 
Gates, Globes, Angles, and Stop- Senncttetattateshiathe eben, 
Checks —send for Circular Ad-1819, sealed with @ wedge-shaped 


or ask your Crane Representative for seal ring. Internal fluid pres- 
. , sure, acting upon the entire 
po ae underside of bonnet, forces 
bonnet against seal ring and 
wedges it between the body 
and bonnet to form a pressure- 
tight metal-to-metal joint. 
Since pressure tightness does 
not depend on bolting, no peri- 
odic restressing of bonnet 
joint is needed. 








FOR HIGH-PRESSURE 
HIGH-TEMPERATURE 
SERVICES 


Crane Pressure-Seal Bonnet Gate 
valves are also available in 900 
and 1500-Pound pressure 
classes. 


Boiler feedwater header in central station. No danger of bonnet- 
joint leakage; valves ore Crane Pressure-Seal Bonnet Gates. 


General Offices: 
836 S. Michigan Ave., Chicago 5, Ill. 
Branches and Wholesalers Serving 

bid All Industrial Areas 


VALVES * FITTINGS * PIPE *° PLUMBING * HEATING 
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Pictured above, left to right, are the 
multi-point indicator, selector valve 
and remote manual relay which com- 
pose this manufacturer's new Mini- 
Line of control equipment. Their use 
makes it practical to concentrate into 
a small space before a single operator 
all information and controls for 
operating one or more boilers, tur- 
bines or process units. Since these 
instruments require much less space 
than their standard counterparts, 
they are adaptable for use in the new 
bench type instrument panels. 
Announced as the greatest space 
saver in the Mini-Line is the multi- 
point indicator, made up of indi- 
vidual vertical-scale units nested to- 
gether in whatever quantities are 
needed for comparing a set of related 
factors. The three-unit model shown 
is only 4'5 in. wide and 4% in. 
high an 87 per cent space saving 
in panel area. Individual scale units 
may be arranged in any position in 


10—MINIATURE CONTROL INSTRUMENTS 


For saving space, operating expense in centralized control rooms 


the indicator to cause their pointers 
to follow a horizontal or diagonal 
pattern when conditions are normal. 
If a factor shows up “out of line”’ it 
is quickly spotted. 

Using 52 per cent less space than a 
standard selector valve, the 4'4 by 
6'4 in. Mini-Line unit is designed 
to provide smooth, instantaneous 
transfer between remote manual and 
automatic operation of air-operated 
controls. Transfer is made by turning 
the upper knob. The center knob may 
be used for remote set point adjust- 
ment or for providing a bias to con- 
trol pressure. The lower knob is for 
remote manual control. 

For factors not warranting auto- 
matic control and needing only 
occasional manual adjustment, the 
remote manual relay is used. Only 
254 by 61 in., it is reported to save 
72 per cent of the space required for 
standard size remote manual relays. 
Bailey Meter Co. 











11—ISOLATION BOX 


For multiple set operation, is bake- 
lite housed, non-powered 


The size of a standard outlet box, this 
new isolation box is for use with com- 
pany’s Tacoplex Antenna Distribution 
System. It contains a matching network 
of resistors providing an isolation factor 
between receivers of at least 30 db, with 
a minimum signal drop across the outlet. 
No power is required. Terminals are 
provided for 300-ohm twin-lead to the 
receiver. Mounting holes allow for base- 
board or wall concealed mounting. 
Technical Appliance Corp. 


12—MOLDED PACKINGS 


Are available for use on hydraulic 


and p quip 
These packings are compression molded 
from special fabric and a neoprene com- 
pound credited with unusual wear quali- 
ties and resistance to a wide variety of 
hydraulic fluids. They’re held to pre- 
cision limits during the compression 
process, company says, and for this rea- 
son are recommended for hydraulic and 
pneumatic cylinders, pumps and valves, 
as static seals or in traverse action ap- 
plications. Available designs include 
cup, flange, U-ring O-ring. Periflex, Inc. 
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13—TACHOMETER 

For monitoring speeds of many ma- 

chines from one convenient location 
This new tachometer, which employs a 
simple machine selector knob, is de- 
signed to permit quick, accurate speed 
tests and comparisons even when the 
indicator is 1000 ft away from any of 
the machines. Over 50 standard full 
scale range markings are available. 
Direct-readings in any units, such as 
rpm, fpm etc. from any speeds between 
1/10 to 100,000 rpm are offered by use 
of company’s various tachometer heads. 
Connections between heads on the ma- 
chines and the indicator are made by 
ordinary electric wiring. Metron Instru- 
ment Co. 


14—BLACKLIGHT LAMP 
Utilizes long wavelength ultraviolet 
for detecting liquid leaks 
Requiring less power than some of the 
lamps previously used for blacklight 
leak detection, the new Raymaster Mo- 
del TFS4-B90 Blacklight Exploring 
Lamp is announced as adaptable to 
operation under all conditions. It may 
be battery operated, company states, 
and hazards of shock from power cir- 
cuits are eliminated. 
The detector is used in a darkened 


area. In operation, an extremely dilute 
solution of fluorescing agent is placed in- 
side the container to be tested. Any 
flow through the wall is signalled by a 
bright glow under the influence of the 
rays from the exploring lamp. Equip- 
ment is portable; complete battery unit 
weighs 11 lb and lamp unit weighs 1 |b. 
Water soluble and oil soluble fluorescing 
+? available. George W. Gates & 
o., Ine. 


15—TRUCK MOUNTED TOWER 


Is extensible, hydraulically-oper- 
ated unit for one-man handling 


The Sky Hook Model 51, although de- 
signed for field servicing of aircraft, is 
adaptable for maintenance work on 
buildings and power lines. It can be 
mounted on any standard truck chassis 
with 170-in. wheelbase and similar to 
the International L-152. It requires only 
one operator —no ground man. Con- 
trols for moving up, down and laterally 
are at operator’s hand on the boom- 
point platform rail. Hydraulically actu- 
ated outriggers are used to provide a 
safe ground base. 

This truck has a top working range of 
5114 ft and moves in a 280 deg arc 
around the turntable base. The jointed 
boom folds over the truck cab to a 
traveling height of 11 ft, and the width 
is 6 ft 8 in. Mobile Towers, Inc. 


16—STEAM HEATING COILS 


For use with air conditioning coils, 
or as tempering and booster units 


These coils are available in both single 
and double row design. The single row 
are suggested for booster and tempering 
service in long heating ducts, and the 
double row for heavy duty or mixed air 
heating service. Capacities range from 
60,000 to 775,000 Btu per hour. 

The units are constructed with heavy 
gage steel casings, copper tubes and 
headers, seven aluminum fins per inch 
and all fins collared to tubes. Coils are 
tested 350 lb air pressure for steam 
working pressures to 125 lb. Rempe Co. 


17—END SEAL 
For waterproofing 


terminals of 
thed cables 





According to manufacturer of the Oko- 
prene End Seal, many methods now used 
for terminating cables don’t provide 
adequate protection for the individual 
conductors and are not waterproof 

when moisture lodges around the con- 
ductors under the sheath the cable 
deteriorates. This new end seal is made 
from the same neoprene formula as 
company’s cables and is described as 
mechanically strong and resistant to 
sunlight, air, ozone oils and chemicals. 


2 


The seal is designed to slip over cable 
easily and fit snugly; it is applicable to 
cable diameters from % to 2 in. It’s 
cone shaped to receive the filling com- 
pound which hardens to form a perma- 
nent moisture-proof seal and keep the 
conductors properly spaced. The Oko- 
nite Co. 
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a V-crimp i Saskets 


In the new high-pressure, high-temperatupé Flexjfallfé Gasket. Made for all standard 
power and processing plants, it is the sprig loipt gésemblies in four thicknesses .125", 
action of Flexitallic Spiral-Wound Gg 5% .250" and .285". Also available for 
that makes flanged joints effective. he n sp¢écial joint assemblies up to 104” diameter 
seepage caused by line straings,Aper . » Flexitallic Gasket Company, Eighth and 
shocks or vibration. Simplifies/Ofedking 2 Bailey Streets, Camden 2, New Jersey. 


from -200° F. to -ofimp 


ws aaa i dsket results ® 

in weigbleréettiont ia lhe ectting SPIRAL-WOUND GASKETS 
5 FOR PIPE FLANGES, PRESSURE 

stress on the bo g. ‘opepties of metal, VESSELS, PROCESS EQUIPMENT 


e of fill atiopship of metal to filler— *Look for the name FLEXI ral LIC stamped 
2 is al spiral of every gen ¢ Flexitall Gasket 
all these are iables“in the design of a = Fiexitallic Blue in gaskets with asbestos f 


et 


ARESENTAT! les (*indi local stocks available): *AMARILLO—Moorlane Co.; ATLANTA Boiler Equipment Service Co.; *BALTI- 
o® Tate Engineering & Supply Co., Inc OSTON—-G. H. Thomson; BUFFALO—Lane Engineering Co.; *CHICA A. L. Crump & Co.; CINCINNATI 
“Qerlach: CLEVELAND-—I lies Pow ontrol Co.; *DENVER Moorlane Co.; DES MOINES—Cari Grimes & Co.; DETROIT—Metro! Co.; *# 
The WerBa, Corp.; Gulf Engineering  Inc.; Power Specialty Co.; KALAMAZOO-—Metrol Co.; *KANSAS CITY—Moorlane Co.; *LOS ANGELES 
Eng Pras guipment Co., . ILWAUKEE A. N. Dietze; MINNEAPOLIS—Plant Equipment, Inc.; *MOBILE—-Marine Specialty Co.; *NEW ORLEANS 
Fagle Ashe .: *NEW YORK—Consolidated Packing & Supply Co.; *NORFOLK—-Empire Machinery & Supply Corp.; “OKLAHOMA CITY 
Moorlane Co.; *PHILADELPHIA—Energy Control Corp.; PITTSBURGH—T. J. Barry; *PORTLAND—W. J. Robbins; ST. LOUIS——Lane Machinery Co., Ine.; 
*SAN FRANCISCO— Cordes Brothers; Tr ion Engineering Co.; *SAVANNAH—Southern Marine Supply ¢ Inc.; *SEATTLE—International ' Sales 
Corp.; TF DO—Metrol Co.; *TULSA oorlane Co.: WICHITA —Moorlane Co.: WILMINGTON, DEL.—Energy Control Corp.; IN OTHER COUNTRIES 
MONTREAL——Tube Engineering and Service Co., Ltd.; *VANCOUVER—Fleck Bros., Lid.; *HONOLULU—American Factors, Lid; *MEXICO CITY— 
sultores y Abastecedores, S.A SAN JUAN F. R. Liuch Co.; ROTTERDAM——Van der Mark & Co 


August, 1951—POWER ENGINEERING—Chicago, Illinois 








FLEXIBILITY 


oO 
WITH \L2 BLACK 


ROCKWOOL 
NSULATION 
LANKETS 


chin 


jnter0 
giners 


goistute 


7 weses 


vO Tovar imsu.ation 


BALDWIN-HILL COMPANY 


902 BREUWIG AVE. TRENTON 2, WEW JERSEY 
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18—SERVICE KITS 
For repelr, conversion work on 
pressure regulators, lubricators 


Besides providing the next best thing to 
new equipment these service kits are in- 
tended to reduce time and expense of 
repair work for users of this manufac- 
turer’s equipment, and to facilitate con- 
version to meet changing production 
requirements. In all, 20 kits are avail- 
able. Fourteen repair kits are offered 
for use with four types of regulators and 
with all types of company’s oil fog 
lubricators. Six kits are for converting 
conventional air pressure regulators to 
air-relieving and liquid pressure types. 

The kits contain from four to 11 new 
parts and include illustrated instruc- 
tions. When repair work is necessitated 
by a part failure manufacturer recom- 
mends that all new parts in the kit be 
installed at the time to prevent possible 
failure of other worn parts. C. A. Nor- 
gren Co. 


19—FLOORING MATERIAL 


Of synthetic rubber, offers high 
strength and long service life 


Vulerete Flooring is said to be highly 
resistant to acids, alkalis, water and 
other destructive agents, and to be 
economical and easily applied. It dries 
to a light concrete color and bonds with 
wood, metal, concrete, brick, slate, 
stone, asphalt mastic, and other bases, 
according to company, and it has high 
resistance to heavy point loads. 

Vulcrete is suggested for leveling and 
resurfacing worn or splintered floors 
wherever high sanitation is desired, as 
well as for laboratory and work tables. 
It’s described as sound dampening over 
steel plates. Flash-Stone Co., Inc. 


20—THERMOSTATS 
Expanding-tube type, in conduction, 
convection or immersion models 


This new Saico Thermostat utilizes a 
stainless steel tube as the expanding 
member and an Invar strip as the non- 
expanding member. An Inconel spring 
is used to provide fast make and break 
action. There is a Duronze adjusting 
screw for setting of control point at any 
temperature to 600 F, and massive silver 
contacts are designed to provide two 
breaks in series. 


COnTacTs | 
i J 


Series 12 of. these new thermostats is 
l4 in. dia, 2345 in. long for 600 w 
loads at 110 v, or 230 v a-e or d-c, and 
sensitivity is given 0.2 F on 1 amp load. 
Series 58 is 5¢ in. dia, 3 in. long for 1000 
w loads at 110 or 230 v a-e or d-c, sen- 
sitivity 1 F. Smith Control & Instru- 
ment Corp. 


21—TEMPERATURE INDICATOR 
In lacquer form, is available for 
indicating temperature to 2000 F 


Previously available for use only for 
temperatures up to 1950 F, Tempilaq 
can now be obtained in 12- or 13-deg 
steps from 113 to 400 F and in 50-deg 
steps from 400 to 2000 F. Tempil Corp. 
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22—TORQUE-INDICATING TOOL 


is new device for driving studs to 
precise torque tolerances 


The new Garvin Torque-Indicating 
Driver is designed to automatically 
measure the torque as it drives studs, 
nuts, screws or fasteners. Manufac- 
turer says it eliminates stud breakage, 
reduces scrap loss and eliminated need 
for hand-torquing inspections. This 
driver is built around a standard deflec- 
tion-type torque wrench. In operation, 
minimum torque is indicated by the 
wrench and by a green light; maximum 
torque by the same wrench and by a red 
light. Lights and torque scale are on the 
front of the unit for easy reading. 

The unit can be furnished with a relay 
for interrupting power source and auto- 
matically stopping rotation when de- 
sired maximum torque is reached. Ad- 
justments for low and high limits are 
made by two screws using torque wrench 
as gage. The wrench can be removed to 
check calibration. The driver is made in 
“ capacities from 0-100 to 0-2000 in.- 

Electric, high-cycle or air motors can 
e specified. The smallest model is 
portable. Tru-Circle Products Co. 


23—SAFETY PADLOCKS 
For protection of boiler cleaners 
and electrical repairmen 


The Model P65R Personal Safety Pad- 
lock is designed to protect those whose 
safety requires that they lock out valves 
or switches while performing out-of- 
sight jobs. Features of the lock include 
234 in. metal shackles and attached 
metal tags for employee’s name or 
number. Standard locks have disc 
tumbler mechanism with 200 possible 
key changes. If desired they can be 
keyed alike or master keyed. Corbin 
Cabinet Lock Div., The American Hard- 
ware Corp. 





24—VERTICAL MOTORS 


Solid-shaft, capacitor type, with 
standardized mounting dimensions 


An addition to company’s Tri-Clad line 
of integral-horsepower, single-phase, ca- 
pacitor motors, these new ones are 
available in ratings from %4 to 5 hp, 
and said to feature quiet operation. 
Their principal application is on jet 
pumps and other assemblies, such as 
those for supplying water for irrigation. 
Normally furnished as part of the com- 
plete pumps, they are suitable for out- 
door use where climate is not severe. 

The Tri-Clad construction is intended 
to provide the motor with protection 
from physical damage, electrical break- 
down and operating wear and tear. 
Dimensions are the same as those of 
company’s polyphase motors of the 
same size, permitting interchangeability 
without modification of mounting. An 
optional accessory for use with these 
motors in ratings of 2 hp and less is an 
automatic thermal protective device 
which disconnects the motor from the 
line when the limiting temperature is 
reached. Small and Medium Motor 
Divs., General Electric Co. 
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NANTUCKET ISLAND can’t tie in with mainland power facili- uses Sun lubricants exclusively. Also, engineers of the utility, 
ties and must therefore be entirely self-sufficient. To assure of the diesel builders, and of Sun Oil cooperated to make 
unfailing performance, the Nantucket Gas & Electric Company _ possible a unique, three-way use of one inexpensive Sun fuel. 


HOW SUN PROTECTS NANTUCKET'S POWER 














pe = = 
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MY le 
THE ISLAND’S POPULATION drops from around 16,000to DESPITE IDLENESS for considerable periods, turbme journals, 
some 3,800 when the vacation season ends. With the power load _ bearings and controls remain free at all times of sludge, rusting and 
fallen off so drastically, much of NG&E’s equipment lies idle and —_ corrosion—thanks tothe protection of Sunvis 916. Its special metal- 
subject to condensation during this extended time. wetting additives displace any moisture that may be present. 


"SUBS 


/ He 
A SUN DIESEL LUBRICANT has kept this 1,000-hp engine POWER for a new navigational transmitter. throwing a 1,700- 


purring almost 15,000 hours. A single heavy, low-cost Sun fuel _ mile beam for guiding aircraft, is supplied by Nantucket C&E— 
drives NG&E’s diesel, fires its boilers, enriches its illuminating gas. more evidence of the reliance placed on its Sun-lubricated plant. 


For complete information about Sun’s turbine and diesel oils, or for the services 
of a Sun representative, call the nearest Sun Office, or write to Dept. PP8 


SUN INDUSTRIAL PRODUCTS »<¢ I> 


SUN OlL COMPANY, PHILADELPHIA 3, PA. + SUN OlL COMPANY, LTD., TORONTO AND MONTREAL 





25—SALT TABLET DISPENSER 


is ornamental, easily used wall 
unit, holds 750 tablets 


Suggested for location near a drinking 
fountain as a means of encouraging the 
use of salt tablets during hot weather, 
this glass-and-plastic holder keeps the 
tablets visible, easy to get at. A single 
dispenser costs $2.50; 1000 ten-grain 
salt tablets cost $.75. General Scientific 
Equipment Co. 


26—TOP PRESSURE INDICATOR 


For medium and high-speed inter- 
nal b 3; two del 


Described as a reasonably priced and 
reliable instrument, the Peak Pressure 
Indicator is available in two models. 
One of these, employing a bellows unit, 
is designed for quick, accurate measuring 
of compression or maximum firing 
pressures in the cylinder of an engine 
while operating. It is intended for use 
on engines of all speed ranges and 
standard model is calibrated for pres- 
sures to 1500 psi. Operation is auto- 
matic and readings may be taken 
quickly. 





The other model, a fuel line pressure 
indicator, checks fuel pump pressures on 
diesel engines and is described as par- 
ticularly useful on those utilizing high 
viscosity oil fuels. In operation it utilizes 
a piston operating in a cylinder. Suitable 
for pressures to 15,000 psi, it is gradu- 
ated at 100 psi intervals. With multi- 
cylinder engines, the need for an indi- 

» cator for each fuel line is obviated by a 

‘simple automatic cock connected to 

beach line, company explains, only one 

Sor two indicators being needed for 
'transferring from cock to cock. Dobbie 
McInnes Ltd. 


| 27—INDUSTRIAL CLEANER 


Is vibrati tic unit; oper- 
ates from compressed air source 


| 
: 





Manufacturer of this new cleaner ex- 
plains that it has a vibrating air valve 
hat creates by the jet principle an 
agitating suction, which forces dirt and 
metal particles into a container. By 
Operating a second of two finger-tip 
control valves, a vibrating external air 
jet is created. This jet is directed through 
the cleaner head to dislodge dirt and 
metal particles from inaccessible places 
to spots where they can be picked up 
by changing to a suction action. 

Air consumption is reduced because 
of the vibrating valve action that cuts 
off air supply 2000 times per min. The 
cleaner head is polished aluminum; 
wands are lightweight tubing. No oil 
is required, company says, because oil 
impregnated powdered metal parts are 
used. 


58 August, 


Cleaner comes in both tank and 
“‘pick-a-back” models. In the latter the 
dirt container is supported on the back 
of the operator by a belt and harness 
assembly. It weighs 71% tb complete. 
Castered tank models for both wet and 
dry cleaning come in 20 to 55 gal capaci- 
ties. Cleaner operates from any com- 
pressed air source of 80 psi and up. 
Vibro-Pneumatic Cleaner Co., Div., 
Patterson Products. 


28—FORCED DRAFT FAN 
Is designed for efficient conversion 
of velocity to static pressure 


Features announced for this new fan 
include large, deep inlet cones stream- 
lined to reduce turbulence at the inlet; 
open space between wheels of double 
wheel models, instead of a common 
center disc, permitting complete four- 
way diffusion of the air leaving the 
wheels; and an oversize housing to assist 
diffusion. It is also noted that precisely 
shaped backward curved blades are 
designed to offer a nearly perfect aero- 
dynamic flow across the leading and 
trailing surfaces to further contribute 
to a smooth flow of air through the fan. 
The Thermix Corp., Prat-Daniel Corp. 


29—FIRE EXTINGUISHER 


is 4-lb capacity dry chemi 
with rubber hose 


The Model 4-B is designed for ease of 
operation, flexibility in fighting over- 
head and ground-level fires, and maxi- 
mum extinguishing effectiveness for in- 
experienced operators. Discharge time 
has been increased on this model to 
give untrained personnel more time to 
extinguish the fire. Operating range is 
12 to 15 ft. A_ self-closing nozzle is 
provided to make the unit weather- 
tight. When fully gharged the B-4 
weighs 10 ‘4 Ib. Ansul Chemical Co. 


30—HOT LINE POLES 


Heve tough plastic coating over 
wooden core for increased safety 


These poles are made by extruding 
Tenite plastic over the wooden core. 
They are available in 14% to 2% in. dia 
and in lengths from 2 to 20 ft, and fitted 
with attachments and tools for chang- 
ing insulators, fusing transformers, 
removing hot line clamps, operating 
switches and other high-voltage power 
line jobs. The plastic has good dielectric 
strength and is reported satisfactorily 
tested at 75,000 v and higher potential- 
per-foot for 5 min. 


i type 








It is pointed out that the slightly 
higher initial cost of these poles is com- 
pensated by reduced maintenance. The 
tough Tenite is used to resist abrasion 
and wear and help keep the wooden core 


dry and thus safe for linemen to use. 
Tenite is also described as low in mois- 
ture absorption, highly resistant to out- 
door exposure. Tennessee Eastman Co. 


31—THREE-WAY VALVE 


is packless, pilot controlied and 
internal piston operated 


This valve is designed for controlling 
automatically the alternate application 
and exhaustion of pressure to and from 
equipment, cylinders or diaphragm 
chambers such as in the operation of 
diaphragm motor valves, air or hydraulic 
cylinders. The operating characteristic 
is such that when the solenoid is ener- 
gized, the exhaust port is closed and the 
pressure is applied to the delivery port. 
When the solenoid is de-energized, 
pressure supply is cut off and delivery 
port is connected to the exhaust. 

These valves are suggested for hand- 
ling air, gas, oil or any other non- 
corrosive fluid at temperatures to 180 F. 
Pipe sizes are 1, 114, 14 and 2 in. with 
designs suitable for 125 and 250 lb oper- 
ating pressures. Standard solenoids are 
for 115 or 230 v a-c or d-c and for 25, 30, 
50 or 60 cycles. Automatic Switch Co. 


32 — HYDRAULIC POWER UNITS 


Combine reservoir, pump and motor 
into compact, practical unit 


Included in this new line are 224 stand- 
ard models in three basic series: low 
pressure units supplying up to 1750 psi 
and ranging from 1 !» to 50 gpm in single 
pump models, or to 100 gpm in double 
pump models; Hi-Low units providing a 
dual pressure source by combining a high 
pressure and low pressure pump with 
automatic unloading of the low pressure 
pump; and Hi-Pressure units supplying 
up to 10,000 psi and ranging from 1!» 
to 5 gpm in single pump types and to 10 
gpm with double pumps. 

It is pointed out that the Hi-Low units 
provide rapid movement of a ram or 
cylinder, or quick closure of the daylight 
opening stroke of a press, then auto- 
matically unload the high volume pump, 
still pumping a low volume at a high 
pressure for the work portion of the 
cylinder or press stroke. This automatic 
unloading feature reduces the power 
requirement by one-half over a non- 
unloading system, according to manu- 
facturer, and provides an efficient, eco- 
nomical solution to the rapid closure 
problem. Haskel Engineering and Sup- 
ply Co. 


33 — PNEUMATIC OPERATOR 


For catalyst slide valves on throt- 
tling control services 


Specially designed for accurate position- 
ing of the large valves commonly used 
for handling spent and regenerated 
catalyst and for back pressure control 
of flue gases on catalytic cracking proc- 
esses is this new model of the Cono 
Rotomotor, company’s pneumatic gear 
driven operator. 

Operating through a gear drive and 
threaded stem, the Rotomotor is bas- 
ically a self-locking mechanism. A con- 
tinuously connected handwheel and de- 
clutching lever also provide for optional 
manual operation. Repositioning is by 
means of a tape-type positioning device 
designed to permit long travel with high 
accuracy of valve stem _ positioning. 
Rotomotors operate entirely from plant 
air supply and are available for various 
travels, speeds, stem diameters and 
thrust joads. Conoflow Corp. 
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Dearborn polyamide anti-foams prevent this 


deadly boiler disease 


Here is an unretouched photo of a turbine blade that was 
killed by aerosolitis. Replacement was, of course, both neces- 
sary and expensive. 

But aerosolitis—more prevalent with some waters than 
with others—can be easily and inexpensively prevented 
with Dearborn Improved Polyamide Anti-Foams. In addi- 
tion to inhibiting the formation of harmful aerosols, Dear- 
born Polyamide Anti-Foams prevent foaming to produce 
purer steam—eliminate scale formations—condition sludge 
—are compatible with other treatment. 

IF YOU USE STEAM for power or process, investigate 
the time-, money-,and labor-saving advantages of Dearborn 
Polyamide Anti-Foams and the complete Dearborn Indus- 
trial Water Treatment and Engineering Service. A Dearborn 
engineer is at your service. The coupon is for your con- 


venience. 


DEARBORN CHEMICAL COMPANY 
Merchandise Mart Plaza ¢ Chicago 54, Illinois 


VYeator 


TRADE MARK REGISTERED 


THE LEADER IN WATER TREATMENT AND RUST PREVENTIVES 


AEROSOLITIS AT WORK 


Aerosols are tiny drops of water dispersed in the steam 
which cause encr ion on superheaters, foul turbine 
blades. When this happens, boilers have aerosolitis, and 
costly shutdowns and repairs will result. 








Dearborn Chemical Company, Dept. PG 

Merchandise Mart Plaza 

Chicago $4, Ill. 

Gentlemen: Please send: 

(] Bulletin on Dearborn Improved Polya- 
mide Anti-Foams 

(] Bulletin on Dearborn Industrial Water 
Treatment and Engineering Service 

() Have a Dearborn Engineer call 


Company 
Position 


Address 
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Chapman, Ala. — W. T. Smith Lumber Co. has approved 
plans for extensions in boiler plant in connection with a moderni- 
zation program at mill, to include installation of a new 5000-hp 
boiler unit and auxiliary equipment. Entire project will represent 
a reported investment of about $250,000. Rust Engineering Co., 
Exchange Bldg., Birmingham, Ala., is engineer and will supervise 
work 
Demopolis, Ala. — Borden Co., Chemical Div., 350 Madison 
Ave., New York, N. Y., adhesives, molding compounds, and allied 
specialties, plans boiler plant at proposed new branch factory 
on 20-acre tract of land, near Demopolis, recently acquired. It 
will consist of several one and multi-story buildings, equipped for 
production of formaldehyde and liquid urea resins. No official 
estimate of cost announced — will represent investment of several 
million dollars. Work scheduled to begin soon. 

Pine Bluff, Ark. — Arkansas Power & Light Co., Pine Bluff, is 
projecting plans for two new steam-electric generating stations 
on sites to be determined in near future. Plants will have gross 
output of 270,000-kw, and are scheduled to be ready for service 
in 1955. Entire project reported to cost about $15,000,000, includ- 
ing transmission lines, power substations, and other operating 
facilities 

Enfield, Conn. Connecticut Light & Power Co., 36 Pear! 
St., Hartford, through its wholly-owned subsidiary, Windsor 
Locks Canal Co., Windsor Locks, Conn., plans hydroelectric 
power plant on Connecticut River, near Enfield. Project will 
consist of power dam. four hydraulic-generating units, with total 
rated capacity of 42,000-kw, transmission lines and other operat- 
ing facilities. No official estimate of cost announced. Application 
for permission has been made to Federal Power Commission. 

Ellaville, Fla. — Florida Power Corp., St. Petersburg, Fila., 
plans new steam-electric generating plant on Suwanee River, near 
where site has been selected. Cost reported about 


Ellaville 
with turbine-generator, high-pressure boiler, and 


$6,000,000 


auxiliary equipment. Proposed to begin work in near future. 


Fla. — Chemstrand Corp., care of American 
Corp., Mareus Hook, Philadelphia, Pa., recently or- 
ganized as a joint interest of that company and Monsanto 
Chemical Co., 1700 South Second St., St. Louis, Mo., plans 
power plant at proposed new mill for nylon yarn production on 
2000-acre tract of land, fronting on Escambia River, near Pensa- 
cola. Project will comprise a number of large units, and is re- 
ported to cost in excess of $5,000,000. Work is scheduled to begin 
in fall. Osborne Bezanson is president 

Rome, Ga. — Mead Corp., 118 West First St., Dayton, Ohio, 
writing, book, and other papers, plans power house at proposed 
new pulp and paper mill near Rome, where site has been purchased 
on Coosa River. Project will comprise a series of one and multi- 
story units, equipped for large capacity. Entire program is es- 
timated to cost about $21,000,000. Proposed to begin work at 
early date. 

Manilla, Iowa — Municipal Service Dept., plans extensions 
and improvements in municipal power plant, including installa- 
tion of new 400-kw Diesel engine-generator and auxiliary equip- 
ment. Harry L. Daasch & Associates, Dunlap, Iowa, are consulting 
engineers. Estimates of cost are being made 

Pella, Iowa — Municipal Power & Light Dept., has plans for 
extensions and improvements in municipal steam-electric generat- 
ing station, with installation of new 4000-kw turbine-generator 
and auxiliary equipment. No estimate of cost announced. Brown 
Engineering Co., Knights of Pythias Bldg., Des Moines, Iowa, 
is consulting engineer 

Flint, Mich. — State Building Dept., Lansing, Mich., has 

lans maturing for new power plant at Michigan School for Deaf, 

‘lint, estimated to cost about $500,000, with boilers, generator, 
and auxiliaries. ©’Dell, Hewlett & Luckenbach, Dime Bank 
Bidg., Detroit, Mich., are engineers. 

Duluth, Minn. — Minnesota Power & Light Co., 30 West 
Superior St., is arranging fund of $10,380,000 to be used for ex- 
pansion and improvements in 1952, including generating stations, 
transmission lines, power substations and other operating facili- 
ties; also, appropriation of $6,300,000 to be used for similar 
purposes in 1953. As recently reported in these columns, company 
power plant near Aurora, Minn., with 


Pensacola, 
Viscose 


plans new steam-electr \ 
capacity of 200,000-kw. 

Hibbing, Minn. — Public Utilities Commission, plans expan- 
sion and improvements in municipal steam-electric generating 
station, with installation of two new steam-generating units and 
Cost about $750,000. Pfeifer & Shultz, 


auxiliary equipment 
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Wesley Temple Bidg., Minneapolis, Minn., are consulting en- 
gineers. 

Kansas City, Mo. — Kansas City Power & Light Co., 1330 
Baltimore Ave., is arranging financing in amount of $30,000,000 
to cover part of cost of 1951-52 construction and improvement 
program, including increase in generating capacity, power sub- 
stations, transmission lines and other operating facilities. 

St. Louis, Mo. — Board of Public Service, City Hall, plans 
power plant in conjunction with new municipal incinerator 
station, near foot of Gasconade St. Installation will include a 
boiler unit, 3,000-kw turbine-generator, pneumatic ash-handling 
system, and accessory apparatus. Entire project estimated to cost 
$1,360,000. Proposed to begin work soon. Walter R. Crecelius is 
chief engineer. 

Gibbstown, N. J. — Atlantic City Electric Co., Atlantic City, 
N. J., has approved plans for new steam-electric generating station 
on Delaware River at Gibbstown, with installation to include a 
10,000-kw turbine-generator, high-pressure boiler, and auxiliary 
equipment. Increased capacity is scheduled in future. Initial 
plant is estimated to cost $6,500,000. Work will proceed at once. 
Burns & Roe, 233 Broadway, New York, N. Y., are consulting 
engineers. 

Linden, N. J. — Rheem Mfg. Co., 570 Lexington Ave., New 
York, N. Y., steel drums, barrels, etc., plans boiler house at new 
plant at Linden, where 30-acre tract of land has been acquired. 
Initial unit will total about 150,000 sq ft floor space. Entire project 
reported to cost close to $1,500,000. Wigton-Abbott Corp., 1225 
South Ave., Plainfield, N. J., is engineer and will supervise con- 
struction. 

Medford, Ore. — California-Oregon Power Co., Medford, is 
arranging financing in amount of $6,000,000, through bond issue, 
fund to be used for construction and improvements, including 
generating facilities, transmission lines and miscellaneous work. 

Harrisburg, Pa. — American Can Co., 100 Park Ave., New 
York, N. Y., plans boiler house at proposed new plant in vicinity 
of Harrisburg, where tract of about 48 acres of land has been 
acquired. It will consist of a main building, about 350,000 sq ft 
floor space, and several smaller structures, equipped for produc- 
tion of tin cans for food products service. Entire project reported 
to cost in excess of $2,500,000. Proposed to begin work soon. 

Belton, Tex. — Rural Electrification Association, Belton, 
plans expansion in steam-electric generating plant, to form an 
additional production unit. Cost reported about $2,000,000, with 
high-pressure boiler, turbine-generator, and auxiliary equipment. 
Work is expected to begin in near future 

Dallas, Tex. — National Container Corp., 30-01 Review 
Ave., Long Island City, New York, N. Y., corrugated boxes and 
containers, plans boiler plant at new converting works at Dallas. 
Project will comprise a main production unit and several auxiliary 
structures. Cost reported about $600,000. Work will begin soon. 

Fort Worth, Tex. — Texas Electric Service Co., Seventh and 
Lamar Sts., Fort Worth, is arranging financing through sale of 
bond issue, to total about $11,500,000, proceeds to be used for 
expansion and improvements in plants and system, including 
increased generating capacity, transmission lines and other 
operating facilities. 

Longview, Tex. — Petrolite Corp., Ltd., Merchants Laclede 
Bldg., St. Louis, Mo., waxes, chemical specialties, etc., plans 
boiler plant at proposed new branch factory at Longview, where 
tract of about 85 acres of land has been selected. Project will 
comprise a main processing and production building, and several 
smaller structures. Proposed to begin work soon. Cost reported 
about $1,500,000. 

Gilmerton, Va. — Virginia Electric & Power Co., Franklin 
and Seventh Sts., Richmond, Va., will begin work at once on 
foundations for proposed new steam-electric generating station, 
near Gilmerton, previously referred to in these columns. Installa- 
tion will include turbine-generator units of 100,000-kw rating, 
high-pressure boilers, and auxiliary equipment. Completion is 
scheduled late in 1952. Cost reported close to $17,000,000. Stone 
& Webster Engineering Corp., 49 Federal St., Boston, Mass., is 
consulting engineer. 

Spokane, Wash. — Washington Water Power Co., 825 Trent 
Ave., is arranging for financing in gross amount of $26,000,000 
over a period of months, of which close to $19,000,000 will be used 
for expansion and improvements, including generating stations, 
transmission lines and other operating facilities. 

Superior, Wis. — Superior Water, Light & Power Co., 1230 
Tower Ave., has approved plans for expansion and improvements 
in local Winslow steam-electric generating station, with installa- 
tion of equipment for increased capacity. Cost estimated about 
$1,400,000. Work is scheduled to proceed at once. 

Union Grove, Wis. — State Dept. of Public Welfare, State 
Capitol Bldg., Madison, Wis., plans extensions in power plant at 
State Southern Colony and Training School, Union Grove, used 
for central-heating service. Installation will include new boiler, 
stoker, ash conveyor system, and auxiliary equipment. No esti- 
mate of cost announced. C. A. Halbert, State Capitol, noted, is 
chief engineer. 
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releater Can Help You 


To improve combustion of low-grade fuels 


raise the level of heat recovery 


save materials in plant design 


The Ljungstrom operates on the continuous 
regenerative counterflow principle. The heat 
transfer surfaces in the rotor act as heat 
accumulators. As the rotor revolves the heat 
is transferred from the waste gases to the 
incoming cold air. 


If you want to improve the combustion of 
low-grade fuels... raise the level of heat 
recovery ... conserve critical materials in 
plant design ... you or your consultants 
can make profitable use of Preheater 
experience. Let our specialists tell you 
more about the Ljungstrom Air Pre- 
heater, and the outstanding job it has 
done for hundreds of America’s leading 
industries and public utilities, where the 
need for preheated air from 300F to 
approximately 1200F was part of their 
problem. Our engineers are ready to work 
with you in applying the Ljungstrom to 


your own heat recovery problem. 








THE AIR PREHEATER CORPORATION 


60 East 42nd Street, New York 17, N. Y. 
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ACTUAL SIZE \%" YABWAY STEAM TRAP 


YARNALL-WARING COMPANY 


5 


SHR RR Oe SESS ae ee eee 


114 Mermaid Ave., Philadelphia 18, Pa. -— 


YAR" the steam trap 


designed with more production in mind 


100) 
195 


By changing to Yarway Impulse Steam Traps, an oil 
refinery reports much hotter steam in their heat exchangers 
—plus two other important extras: 


(1) They were able to operate the plant with 6 boilers 
instead of the 8 formerly required. 


(2) Three men formerly required to service old-type 
traps can now be used for productive work. 


Significant sidelight—these Yarway traps are operating 
under severe conditions, many outdoors with temperatures 
often below zero. 


Plant after plant is standardizing on Yarway Impulse 
Steam Traps because Yarways are designed to deliver 
the most premium B.T.U.'s at top temperatures into your 
process or product. They get equipment hotter, sooner 
...and keep it hot. 


Other reasons—small size, easy installation, good for all 
pressures, only one moving part, low maintenance, 
low price. 


Buy your Yarway Impulse Steam Traps from the nearest 
of 216 distributors. For name, write us. 


FREE OFFER. Don't take our word for it. Test Yarway’s 
advantages in your own plant, without cost or obligation. Drop 
us a card or letter—a trial trap will be delivered promptly. 
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LETTERS TO THE EDITORS 





UNDERGROUND 

YOUR ARTICLE in the December, 
1950 issue referring to underground 
hydro plants needs the following 
addendum: 

Mr. Lewin refers to Buchberg- 
muehle plant built in 1907 in Germany 
as the “first’’ underground hydro 
plant. That is not quite correct. The 
first plant was built right here in the 
United States and was a great deal 
larger than the plant referred to by 
Mr. Lewin. In 1907 there were hardly 
any hydro plants in Germany except 
small ones. 

The first underground station was 
built 25 miles east of Seattle, Wash- 
ington, had a head of 270 ft and a 
unit of 10,000 hp. The plant was 
built at Snoqualmi Falls in the years 
1898-1899. Occasionally there is a 
good reason for such an arrangement 
here, as in the above case. In Norway 
and Sweden ice conditions make it 
often desirable. 

Here, however, the necessary con- 
ditions are mostly absent, which is 
the reason why during the past 50 
years no more have been erected. In 
Switzerland and Italy bomb-proofing 
is a big factor — steam plants are 
now built underground. Also, rocky 
gorges decide the economy. 

The Snoqualmi plant is described 
in Engineering News March 29, 1906. 
Austin, Texas A. STREIFF 


Water by Wishful Thinking 


Editor's Note: — “Nature's miracle of boiling 
water with a vacuum instead of with a fire will 
solve the problem of giving this nation an inex- 
haustible supply of fresh water from the oceans.” 
This is the conviction of a Los Angeles refrigeration 
engineer, and it is interpreted and explained in 
detail in the May 13, 1951 issue of the Los Angeles 
Times. According to the newspaper reporter's 
account, the engineer he quotes has a most am- 
bitious plan for evaporating sea water in stills by 
producing a vacuum in them. Each still would con- 
tain two “boilers” each 17 ft in diameter and 40 
ft long. A “small vacuum pump” would be needed 
to produce “the initial vacuum in the boiler.” Leaks 
will be detected by recently developed “air de- 
tection devices harnessed to electronic controls to 
start the vacuum pump automatically and keep it 
going until the vacuum is restored.” 

Steam produced by these vocuum boilers would 
be condensed into fresh water and the salt and 
other substances discharged back into the ocean. 

A pilot plant of 1250 gph capacity could be 
built for $75,000, says the engineer, but it would 
cost from $100,000,000 to $200,000,000 to 
build the 100 full-scale plants required to supply 
the 350 mgd now required ty the city of Los 
Angeles. 

The article gives much more explanation of the 
details of this vacuum distillation process, but it is 
not to be expected that in a newspaper account 
of it, the details can be made clear in a technical 
sense. Certainly they are not clear to us. 

However, because of the very real water supply 
problem in that part of the Pacific Coast and the 
concern of the general public in its solution, our 
good friend, C. O. Sandstrom, has been moved to 
offer the following comment on it. 


August, 


Artist's conception of 

proposed vacuum stills 

for producing fresh wa- 

ter from ocean water at 
Los Angeles 


Editor's Note: — A “fan” 
or blower is supposed to 
produce 29.3 in. Hg vac- 
uum in these stills. Also no- 
tice the simple water intake 
and discharge. How about 
clogging of those passages 
with marine growths, as 
discussed at length in the 
technical literature? Also 
what kind of a “fan” would 
be required to produce 29 
in. of vacuum? Also 

but we give up! 


Readers will remember that we published a 
letter from him in our May 1949 issue under the 
title Water Shortage. At that time he called atten- 
tion to the many schemes being proposed to make 
fresh water out of ocean water for Los Angeles, 
which at that time was short of water because of 
the droughts in California. 

One method proposed was to use multiple-effect 
evaporators. He pointed out that none of the pro- 
posed plans could be carried out at little cost. 
The non-engineering public, seeing the whole 
Pacific Ocean only a few miles away, is always 
ready to be impressed by the idea that with ail 
that water “there ought to be some way to get 
the salt out of it so you can drink it.’ Just why this 
seems so logical to most people is hard to explain. 
There are ways, but at tremendous cost. 

But hear Mr. Sandstrom again. 


WATER SUPPLY MAGIC 
“‘A LITTLE LEARNING is a dangerous 
thing; 

Drink deep, nor taste the Pierian 

spring!”’ 

said a noet more than 200 years ago. 
If he were alive today he might be 
referring to the many schemes that 
have been proposed for rendering sea- 
water fit for domestic use in Southern 
California. It has been remarked that 
though this land is a pleasant place 
in which to live, we may some day die 
of thirst. 

In the Los Angeles Times of May 
13 is an illustrated article describing 
the latest brainstorm on the subject. 
It is proposed to install along the 
coast as many units of 3,500,000 gpd 
capacity as is thought needful, up to 
the entire water consumption of the 
Metropolitan area of about 350,- 
000,000 gpd. It was asserted that 
potable water could be produced at a 
cost of 5 cents per ton; that a “ pilot- 
plant”’ of 30,000 gpd could be erected 
for $75,000; and the 100 plants to 
produce the total requirement of 
350,000,000 gpd would cost from 
$100,000,000 to $200,000,000. 

The tenor of the article was, “ boil- 
ing water with a vacuum instead of 
costly heat.’”’ A vacuum is to do the 


work of heat. But since a vacuum is 
merely a space devoid, or nearly de- 
void, of pressure —in other words, 
a nothing — it isn’t clear how this 
nonentity can do anything! 

In none of the schemes proposed 
over the past several years did the 
advocates appear to have the faintest 
idea of the quantities involved. And 
everything was to be had at “‘little 
cost.” Of course, these “little costs”’ 
were to be borne by city, county, 
state, or Federal government. Any- 
body with the idea and the money 
could be expected to go ahead with a 
minimum of discussion. 

In the present scheme it is proposed 
to utilize the low-temperature heat of 
sea-water for self-evaporation; a re- 
sult to be attained by reducing the 
pressure above the water to its boiling 
point. A water temperature of 65 deg. 
was assumed, at which temperature 
the vapor pressure would be about 
0.3 psia, or a 29.3 in. vacuum. Since a 
large capacity is hoped for, the pres- 
sure difference must be increased. 
But, as there is only 0.3 Ib. available 
to a perfect vacuum, not much can be 
expected in that direction. 

Following is the description of the 
plant: “Each of 100 stills would con- 
tain two boilers, a single one of 
which would measure 40 feet in 
length and 17 feet in diameter. The 
fan used to move the steam from 
both boilers would measure 30 feet 
in diameter. The distance from ocean 
level to the motor dome above the 
fan would be more than 50 feet. The 
output of each of the 100 twin boiler 
units would be 3,500,000 gallons of 
pure water daily.”” Also this: “A 
dome above the boiler contains a 
blower fan which helps maintain the 
circulation by moving the steam 
into a device which causes cooling. 
The steam ultimately passes into 
open-ended condensation tubes placed 
in the boiler. Inside these tubes the 

(Continued on page 122) 


1951—POWER ENGINEERING—Chicago, Illinois 63 








Improved Penstocks 


Fig. 2 (Below). View of the Dixence hydroelectric plant 

in Switzerland showing the lower portion of the 5740 

ft head twin penstocks leading to the power plant. 
A close-up of this penstock is shown in Fig. 1 


Reduce Costs 


Fig. 1 (Left). A close-up of a por- 
tion of the penstock delivering 
water to the Dixence plant in 
Switzerland. This is the world’s 
highest head hydro plant— 5740 
feet. As can be seen, this is a solid 
steel ring reinforced penstock 


All photographs on this 
page furnished by the 
manufacturers of the 
penstocks, Acciaieria E. 
Tubificio Di Brescia of 
Brescia, Italy 


Fig. 3 (Above). interior view of the Dixence Power 
Plant showing the connections to the high-head turbines 





For High-head Hydroelectric Plants 


Remarkable progress in the design and construction of pressure pipe has greatly 

extended the capabilities of penstocks for hydroelectric power plants. Today, the 

fittings rather than the pipe are the limiting factor. As shown by the author it is no 

longer possible to construct fittings which will handle the power that can be delivered 

to them. Modern penstock construction is described and a number of European and 
American installations provide typical examples 


By GEORGE A. WHETSTONE 


Associate Professor, Department of Civil Engineering, Texas Technological College, 
Lubbock, Texas 


— ARE certain basic differ- associated with large storage and other purpose. On the other hand, a 
ences between high-head and low- with multiple-use since, when large high-head plant is seldom part of a 
head hydroelectric developments. quantities of water are involved, multiple-use development since the 
These may be traced to the physical power is often incidental to some discharges involved are moderate and 
necessities of handling high pressures 

in the one case or large discharges, 

with correspondingly large storage 

facilities, in the other. This basic dis- 

tinction is a consequence of the power 

relation 


QwH» 
550 
where Q: discharge in cubic feet per 

second, 
w: specific weight in pounds 
9 


horsepower 1 


per cu ft (= 62.4), 
H: head in feet, and 
n: efficiency. 
The problems of the low-head de- 
velopment are most likely to be those 





Fig. 4 (Above). Penstock of L'Arvan, French Alps. Head 1892 ft. Penstock 
diameter, 4.25 ft. Discharge, 212 cu ft per sec. (Photo, courtesy, Bouchayer 
et Viallet) 


Fig. 5 (Left). Penstock of Aussois, French Alps. Head 2860 ft. Penstock diameter 
5.4 ft. Discharge 423 cu ft per sec. An interesting feature of this development 
is that the penstock branches at the bottom. Through one branch the water can 
be used in a conventional hydroelectric power plant. Through the other branch 
the water is used to drive two 55,000-hp impulse turbines each direct con- 
nected to a centrifugal fan in the experimental wind tunnel of the French 
Government's Aeronautical Research Laborotory. (Photo, Bouchoyer et 
Violet) 





the setting is necessarily mountain- 
ous. The problems of a high-head de- 
velopment are usually those of get- 
ting the water to the powerhouse and 
of getting the electricity to market. 

Barrows ' has cited the following 
percentage costs for seven plants hav- 
ing an average head of 1550 ft and a 
range in head of 1050 to 2561 ft: dam 
9 per cent, waterway 61 per cent, 
powerhouse 26 per cent, highways 2 
per cent, and land and water rights 
2 per cent. The term waterway may 
include flumes, flowlines, tunnels, and 
penstocks, where by penstock we 
mean the pipeline from the last open 
water (or forebay) to the powerhouse. 
Pipe upstream of the forebay, and 
thus classified as 
flowline 

Historically, the penstock has been 
the limiting factor in high-head de- 
velopments. A head of 2300 ft will 
produce a static pressure of 1000 
pounds per square inch (psi). Due to 
water-hammer about another 15 per 
cent must be allowed to get the work- 
ing pressure at the lower end of the 
penstock. Thus in round figures we 
may say that the working pressure in 
psi is half the head in feet. 

Pipe to hold such high pressures as 
those of Bissorte (France) 3800 ft, 
Le Portillon (France) 4640 ft, or 
Dixence (Switzerland) 5740 ft is not 
only expensive, but it provides a 
challenge to technical knowledge and 
skill. As an example, let us apply the 
usual pipe stress formula of the 
strength of materials texts 


low-pressure, is 


t p 
r S 


where t is the wall thickness, r is the 
internal radius, p is the internal fluid 
pressure, and §, is the allowable ten- 
sile stress in the pipe walls, to the 
head at Dixence, taking 20,000 psi 
as a reasonable value for S, for steel 
pipe. Then 

t 2870 


r 20000 


0.1435. 


For this head a 48-in. pipe, which is 
moderate for a penstock, would re- 
quire a wall thickness of 3.444 inches. 
How is this to be fabricated or to be 
erected on a mountainside even if we 
could justify the costs? 

Several methods of responding to 
this challenge of high pressure have 
been employed. 

1. Such sites can be avoided. The 
same or some other stream may 
present a low- or medium-head site 
where dam and water right problems 
can be substituted for those of pres- 
sure pipe. And we must remember 
that hydro economics is always basi- 
cally governed by competitive fuel 
costs. 

2. The head may be developed in 
steps. Development in steps is com- 
mon practice in this and foreign coun- 
tries. Thus at Big Creek, California, 
part of the water is utilized under 
successive heads of 2131 ft, 1858 ft, 
715 ft, and 830 ft while other water is 
employed successively through 2418 


ft, 715 ft, and 830 ft.? While the 
economics of step development does 
not depend entirely on penstock con- 
siderations, these have played a most 
important part. 

3. Several parallel penstocks may 
be used. It will be shown that for the 
same coefficient f, and the same 


penstock head loss (or, what amounts 
to the same thing, the same penstock 
efficiency) discharge varies as the 2.5 
power of the diameter. Thus, starting 
with the Darcy-Weisbach expression 
f L \ 
D 2g 


hy 3 
where h,.: lost head in feet (actually 
foot-pounds per pound, 

L: pipe length in feet, 

D: pipe diameter in feet, 

v: water velocity in feet per 
second, and 

g: 32.2 feet per second, per 

second: 

substituting Q AV 

we have 


and 0.785 


D? v, 


Fig. 6 (Above). Penstock of the Bridge River plant 
of British Columbia Electric at Shalalth, B. C. This 
penstock, recently placed in operation (see Power 
Engineering, page 104, May 1950 issue) supplies 
three 6-jet vertical Pelton wheels, all rated at 
50,000 kva and operating under 1117 ft head. 
The penstock is 75% in constant outside diameter. 
(Photo, British Columbia Electric Co.) 


Fig. 7 (Left). Erecting the Bridge River penstock. 

The erection was facilitated by the use of the 

portable erection frame shown in Fig. 8. (Photo, 
British Columbia Electric Co.) 





Fig. 8. This is the portable erecting frame used in erecting the Bridge 
River penstock of the British Columbia Electric Co. This frame travels 
on rails on each side of the penstock 


»L Q 

D (0.785)? D 
Q: 0.785)? 2gh, 

D fL e 

a constant. 4 

Thus using the Dixence head ex- 

ample again but limiting arbitrarily 
the wall thickness to one inch, we 
would have a corresponding internal 
diameter given by D/48 1 /3.444, 
or D 13.94 in. 


3: - (isa) 


In words, we could replace our 
48-inch penstock with the 3.444-in. 
walls by 22 13.94-in. penstocks with 
1,00-in. walls. 

As a further consequence of equa- 
tions (4) and (2) we have 


¢-$(2)-$(2). 


a constant. 2 


Thus for the same discharge through 
one pipe with dimensions D, and t 
or n pipes with dimensions D, =D 
( +Q,)?/5=D, (1 +n)** and t.=t 
1 +n)** the corresponding weights 
per running foot of penstc ~’ will be 
W.i=y7 ~ (Di+t:) ti and W; ~ 
(D,+t.) ten, where y is the weight 
of the pipe material in pounds per 
cubic foot and D+t is the average 
diameter of the pipe material. Thus 
the ratio of total weights per foot is 


W: n(D.+t,)t. _/1\"/1\"" 
i al 
(D,+t,)t: n n 
99 


W 
For our example n°? = \/22=1.86. 


hy 


or 


22.0 


Then Q 


This apparent law giving the ratio 
of total weights as the fifth root of 
the number of pipes is actually sub- 
ject to some valid and damaging 
criticism. The most important point 
may be seen by glancing at a table 


August, 


Anny 


Rae 


of coefficients f as a function of pipe 


diameter and velocity. Larger pipe 

has smaller values of f for the same 

velocity. For the same size pipe f 

decreases as the velocity increases. 
From equation (4) and the law of 

continuity we have 

Q = k, D*2, andQ = k. D? v. 


_ Q ‘D, D, \? uv 
Thus n Dy" (5 = 


Q, 
3 
D, 


t 
whence ( 
t 


That is, for the same head loss and 
the same total discharge the velocity 
in the large pipe is n°? times that in a 
small pipe. Thus, far from having the 
same f as assumed in deriving the 
fifth-root law, the f for the large pipe 
is much less than for a small pipe. 

Taking Scobey’s’ values of f and a 
few sample values from « our example 
we have, since vy, = 22 





velocity velocity 
in 48" in 14” 
pipe pipe 
(vas) (via) 





.37 
-35 
.34 
-36 
.37 


0.0219 
0.0195 
0.0181 
0.0170 
0.0164 


0.0160 
0.0145 
0.0135 
0.0125 
0.0120 


3 fps 1.61 fps 
6 3.23 
10 5.38 
15 8.07 
20 10.76 
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Thus without pursuing detailed 
calculations it is evident that the 
excess steel requirement for multiple 
pipe lines exceeds the fifth-root ratio. 

Excess steel is not the only objec- 
tion to the parallel penstock solution. 
More excavation and more concrete 
are involved as well. On the other 
side of the ledger it is sometimes an 
advantage to have one penstock per 
turbine or pair of turbines to avoid 
bifureations and reduce the number 
of valves. 

4. We may employ a better class 
of pipe. As examples of what has been 
done in recent years in this direction 
we may cite the plants of Eget, 
France, developed in 1913 with seven 
parallel penstocks weighing 2450 
tons, and redesigned in 1941 with a 
single penstock weighing 620 tons, 
and Bissorte, France, designed in 
1922 with eight parallel penstocks 
weighing 7700 tons, and redesigned in 


Fig. 9. Transporting a length of pipe for the Portil- 
lion penstock. This plant in the French Alps develops 
the highest head in France—4640 ft. The pen- 
stock varies in diameter from 3.94 to 2.62 ft. 
(Photo, courtesy Bouchayer et Viallet) 


1945 with a single penstock weighing 
1350 tons. 

This reduction in weight has been 
accomplished by three improvements 
in pipe fabrication -—-the develop-7 
ment of expanded pipe, of reinforced | 
pipe, and finally of reinforced ex- 
panded pipe. 

Expanded Pipe 

Expanded pipe is essentially welded 
pipe made from a grade of steel well 
adapted to welding which has subse- 


; 


quently had its properties improved} 
by cold-working. Referring back to 


formula (2) we are reducing t by) 
increasing S,. i 

The process of construction is 
about as follows. The pipe is arc- 
welded to a diameter a predeter- 
mined amount less than the final 
desired diameter. It is then inserted 
in a mold, the internal dimensions of 
which correspond to the external 
diameter of the finished pipe. Pipe and 
mold are placed in a hydraulic press 
and water pressure is applied to ex- 
pand the pipe beyond its elastic limit 
into contact with the mold. 

After removal from the mold the 
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Fig. 10. This is o view of the lower part of the penstock at L'Arvan. This is a penstock of the reinforced 
cable type. (Photo, Bouchayer et Viallet) 


pipe has a new elastic 
maximum stress it 
process. Many ex- 
periments have shown that this 
cold-working process has not ren- 
dered the steel brittle, fragile, or 
| heterogeneous. In short, no danger- 
} ous properties are induced. 

The factor of safety based on the 
internal pressure at the 
limit to normal service pres- 
determined in 
pipe. 


expanded 
} limit equal to the 
underwent in the 


ratio of 


: elastic 

Fsure is automatically 
the construction of the 
In French practice a plate 


may 
limit 48,300 psi in 
56,800 psi with 
2 per cent elongation, and 71,000 psi 
with 5 per cent elongation. For a fixed 
pressure if the weight required in an 
unexpanded pipe be taken as K, the 
korresponding weights for 2 per cent 
and 5 per cent expansions would be 
®.85K and 9.68K respectively. 

Expanded pipe is familiar in Amer- 
ican petroleum practice since nearly 
all line pipe now on market is 
made by this process. Some of our 
Manufacturers have developed weld- 
ing machines with a million-ampere 
@re which will weld a_ forty-foot 
length of pipe simultaneously using 
only the parent metal of the plate for 
the weld. A predetermined amount of 
excess steel containing the oxides 
formed by heating is squeezed out 
during the welding and then re- 
moved by trimming, leaving a clean, 
sound, strong seam. The subsequent 
cold-working expansion in a_ hy- 
draulic press increases the yield 
strength from an orginal 42,000 psi 
to at least 52,000 psi. 

Reinforced pipe, also known as 
prestressed pipe or as auto-fretted 


have as elastic 


the original state, 


the 


pipe, consists essentially of a thin 
welded tube surrounded by either 
rigid bands, cable in individual slings, 
or cable wrapped helicoidally. 

The simplest, but least effective, 
method of reinforcing a pipe is by 
the employment of stiffeners. These 
are rigid rings, usually angles, welded 
or riveted around the outside of the 
pipe. Neither plate nor band carries 
any intentional stress. 

Another method of some years 
standing known as the Ferrum proc- 
ess consists of heating the rings be- 
fore slipping them on the pipe. By 
adjustment of the cold ring size cal- 
culable compressive stress can be 
induced in the tube when the ring 
cools. The rings, of course, are in 
tension even with no pressure in the 
pipe. As the pipe comes under inter- 
nal pressure the plate stress is first 
relieved then brought up to its work- 
ing strength in tension. The rings in 
the meantime undergo a change from 
the tension in their unloaded condi- 
tion to the much higher tension under 
load. For the system to be effective 
the rings must have a higher elastic 
limit than the plates, but this is 
hard to maintain through the heat- 
ing to expand the rings so they will 
slide on in the first place. 

Individual cable slings may be ap- 
plied to a pipe. In a process used to 
reinforce pipe in place a sling is looped 
over two shoes which are fastened 
at each end of a turnbuckle arrange- 
ment. By closing the gap between the 
shoes the cable is stretched and the 
pipe wall compressed. 

Finally, cable may be rolled on 
under initial tension. This process was 
developed and perfected in the ord- 


nance industry where the coils are 
closed and there may be, in fact, 
several layers of cable. On penstocks 
the coils are spaced with the spacing 
dependent on the pipe line pressure. 
It is, of course, necessary to anchor 
the cable every few feet so that a 
single break will unroll only a few 
turns. The usual French specifica- 
tions when using this type of pipe cail 
for a factor of safety with respect to 
the elastic limit of 2.5 for the rein- 
forced pipe and also for a factor of 
safety slightly greater than unity for 
the plate alone. We shall return to 
the subject of cable reinforcement 
later. 


Reinforced Expanded Pipe 

Having expanded pipe and rein- 
forced pipe, it was an obvious step 
to combine the processes. This has 
produced outstanding results. While 
much experimentation continues and 
while the various types of reinforce- 
ment rigid, cable in individual 
slings, and helicoidally wrapped ca- 
ble —- have no universally accepted 
order of preference, it has been well 
established that expanded reinforced 
pipe is the ideal answer to the de- 
mand for light-weight high-pressure 
pipe. 

Following chronological order we 
may consider first the rigid hoops. 
No longer are these expanded by 
heating with the resulting damage to 
the steel properties. They are now 
made in laminations, like a bandage, 
of steel with an elastic limit of 85,000 
to 135,000 psi. They are slipped over 
the pipe cold and the pipe is then 
expanded on a hydraulic press. The 
original elastic limit of the plate is 
exceeded, it expands to contact with 
the hoops, and then both expand to- 
gether a determined amount, the 
expansion of the hoops being, how- 
ever, within their elastic limit. 

During the war when steel was 
nearly impossible to obtain an at- 
tempt at even greater economy in 
metal was made by using flexible 
cables rather than rigid hoops for the 
reinforcement. This was first done on 
the penstock of Veneon (1250 ft 
head, 530 cu ft per sec) in 1943. The 
inducement was obvious. The ulti- 
mate strength of steel bands has not 
been raised beyond about 165,000 
psi. On the other hand, cable has 
been made with an ultimate strength 
of 285,000 psi and an elastic limit of 
213,000 psi. 

In the course of the studies leading 
to the adoption of cable an extensive 
testing program was carried on. The 
principal conclusions were 

a. The cable can be made non- 
corrdsive by galvanizing at the first 
pass in wire drawing. The further 
passes then force a bond between 
zine and steel which has remained 
unbroken through rubbing, hammer- 
ing, and crushing tests which have 
deformed the wire. 

The possibility of damage in 
transport and erection and, in par- 
ticular, of collapse under an acci- 
dental internal vacuum seems very 





real when we consider that the plate 
alone would not support a vacuum 
and that the bands are flexible. Ex- 
tensive tests have shown, however, 
that the pipe is stable under these 
conditions. 

ce. The strength of cable-wrapped 
pipe against shock due to falling 
rock hitting an exposed penstock 
received a severe test when a slide 
of large blocks of gneiss occurred 
while the Veneon penstock was under 
construction. The bands protected 
the plates completely and suffered 
only a few bruised strands them- 
selves. The damaged slings were eas- 
ily replaced in the field. It is evident 
that individual slings would cause 
less concern than would spiral wrap- 
pings. In fact, in 1946, it was ex- 
pressly required that spiral wrapped 
pipe be buried or placed in galleries. 
Since then, however, new processes 
of anchoring the spiral every few 
turns have been perfected and present 
practice permits use of helicoidal re- 
inforcement on exposed penstocks. 

d. Despite the small areas of con- 
tact between cable and plate, little 
loss of strength results from lateral 
crushing. 

e. Cable-wrapped pipe may be pro- 
tected by encasing the pipe in con- 
crete. This is done after first bringing 


Fig. 11 (Above). The Aussois penstock. This pipe is 

reinforced with rigid steel bands. This project de- 

velops a head of 2860 ft, and as explained un- 

der Fig. 5, combines a hydroelectric plant with an 

aeronautical testing laboratory. (Photo, Bouchayer 
et Viallet.) 


the pipe up to working pressure so 
that under smaller pressures the con- 
crete will be in compression. 

5. Two other developments of sig- 
nificance for penstocks should be 
mentioned. 

First, it is increasingly common 

practice to place the penstock in 
a braced gallery thus allowing the 
gallery walls to participate in the 
stress. This also preserves the advan- 
tages of both buried construction 
(better alignment, protection from 
shock, smaller temperature varia- 
tions, less interference with roads 
and exposed construction (better 
inspection and maintenance). 

Second, the trend to underground 
powerplants‘ derives much of its 
economic justification from the fact 
that the penstock is replaced by a 
vertical shaft in the rock. It is inter- 
esting to note that these shafts are 
often lined with prestressed concrete. 

An indication of the progresss real- 
ized in pressure pipe may be seen in 
the following figures quoted by Fer- 
rand for the maximum power deliv- 
erable in a single penstock. 

1922 30,000 hp 

1932 120,000 hp 

1946 240,000 hp 

1949 No longer meaningful. It 
is not now possible to construct 


Fig. 12 (Right). View showing the 

anchorage of a bend on the pen- 

stock of Sept-Laux in the French 
Alps. (Bouchayer et Viallet) 


fittings which will handle the power 
which could be delivered to them. 
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Figure |. Sludge Dispersion. Both beakers contain 
the same amount of calcium phosphate sludge. The 
clear solution in the beaker on the left contains in 


addition 100 ppm of dispersive 


Using and 
Misusing Organic Water 
Conditioning Materials 


Most troubles due to hard scale in boilers have been overcome by exter- 
nal water softening and internal treatment with phosphate chemicals. In 
some boilers, however, a new problem has come up. Instead of a hard scale, 
a much softer material, called sludge, may be present in the boiler tubes. 
This sludge may become so heavy that the tube will eventually block and 
burst. The addition of organic materials will keep the sludge suspended in 
the water and in some cases this method of treatment has worked very well. 


However, in other cases the addition of organic material has caused more 
harm than good. The boiler water may foam or the material may break 
down and cause a deposit of scale itself. Knowing when and when not to 


use this type material is a matter of experience and engineering know-how 


the boiler has been largely elim- 
inated by improved softening and the 
juse of internal inorganic water con- 
iditioning chemicals. With properly 
jontrolled phosphate treatment, for 
®xample, carbonate and sulfate scales 
Will not be present. In many cases, 
owever, where this hard scale has 
en eliminated, the presence of 
icky sludge has received consider- 
ble attention. This situation has 
n aggravated by the high capacity 
@nits which have become popular in 
fecent years. 
A number of different attacks, both 
Mechanical and chemical, have been 
Bey on this problem. Among these 


1 ee PROBLEM of hard scale in 


ay be mentioned improved boiler 

signs to increase circulation and 
mixing of feed and boiler water, im- 
proved softening, closer phosphate 
control, higher alkalinity, use of sil- 
ica, and the use of organic materials. 
The use of the last-mentioned organic 
materials is based chiefly on their 
ability to disperse sludge or at least 
make it less adherent. Sludge ordi- 


Materia! for this article was taken from a paper 
by Robert W. Liddell and Louis C. Bishop, Hal! 
Laboratories, Inc., Pittsburgh, Pa. Portions of the 
paper were presented at the 1951 Midwest Power 
Conference, Chicago, Illinois 


70 August, 


narily consists mainly of calcium 
phosphate and magnesium silicate. 
These two major constituents are 
usually accompanied by varying 
amounts of magnesium phosphate 
and iron oxide and small amounts of 
other materials. A typical sludge de- 
posit analysis is shown in Table 1. 

Tannins, lignins, and other organic 
agents possess to a varying degree the 
ability to disperse or fluidize such a 
sludge. They are particularly effec- 
tive in dispersing calcium phosphate 
sludges, while most of them are not 
nearly so effective in dispersing 
sludges that contain appreciable 
amounts of magnesium and _ iron 
compounds. 

The use of organic materials as 
boiler water conditioning agents is 
usually dependent upon four effects 
which they produce. The relative 
magnitude of each of these under 
boiler water conditions limits the 
usefulness of the particular material 
and determines whether the results 
produced will be beneficial, neutral, 
or harmful. These effects of organic 
boiler water conditioning agents are: 
first, the above-noted ability to dis- 
perse sludge; second, the ability to 
flake off scale and sludge; third, the 


tendency to foam; and fourth, the 
tendency to decompose. These tend- 
encies or properties may vary greatly 
from one material to another. 

These properties are illustrated in 
the accompanying photographs. The 
material for most of these figures has 
been obtained by laboratory experi- 
ment for clarity of illustration. While 
the conditions of these experiments 
are considerably different from those 
which prevail in actual boilers, our 
experience indicates that the experi- 
mental observations will at least 
approximate the results obtained un- 
der boiler operating conditions. 


Sludge Dispersion 

Figure 1 illustrates the dispersion 
of sludge. Light is passed through 
the beakers from a diamond-shaped 
aperture in the rear. Both beakers 
contain 100 ppm of calcium together 
with amounts of caustic and phos- 
phate sufficient to give a calcium 
phosphate sludge and still leave re- 
sidual phosphate and alkali which 
would normally be present in boiler 
water. Both had been heated to boil- 
ing and were still quite hot when the 
picture was taken. The only differ- 
ence was that 100 ppm of a modified 
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lignin was present in the left-hand 
beaker. In the beaker containing no 
dispersive a typical heavy suspended 
sludge may be noted. This sludge is 
so dense that only a small amount of 
direct light comes through the solu- 
tion from the aperture, most of the 
light being diffused. Note the beaker 
to which the lignin was added, where 

even with the thermal agitation 

the aperture is quite clearly out- 
lined. The lignin disperses the cal- 
cium phosphate sludge so well that 
no particles are visible. While a 
Tyndall cone may be seen under the 
proper conditions, the sludge is still so 
finely dispersed that it will pass read- 
ily through a No. 42 filter paper. 

In Fig. 2 are shown the same solu- 
tions when poured into liter gradu- 
ated cylinders. The sludge in the 
untreated cylinder has begun to set- 
tle while the solution containing the 
lignin-treated sludge remains clear. 
This latter figure illustrates very well 
the ideal behavior of an organic boiler 
water conditioning agent. It shows 
the normal behavior of untreated 
sludge which may settle out and 
deposit in the boiler, while the ideally 
dispersed sludge does not have this 
tendency. Under actual operating 
conditions, the presence of other 
materials less readily dispersed than 
calcium phosphate, such as mag- 
nesium compounds and iron oxide, 
as well as decomposition of the or- 
ganic dispersing agent will make this 
ideal condition difficult if not impos- 
sible to obtain throughout the boiler. 


1. Sludge Deposit from Steam Drum of 
430 Psi Boiler 


CHEMICAL (Semiquantitative—rounded to nearest 
per cent) 


Table 


Per Cent 
 @) 1 
co no evidence 
P.O. 22 
SiO. 15 
Fe.O 12 
Al.O 1 
CaO 27 
MgO 14 
Cu 1 
Net ignition loss (corr.) 7 
Oil negligible 


SPECTROSCOPIC 
Major: Ca, Si, Fe, Mg 


Low Minor: Cu, Al, Zn 
Trace: Ti, Sr, Ba, Mn 


X-RAY—Sample ignited to 1000 C 


Major: Tricalcium phosphate and hydroxyapatite 
Minor: Maghemite, hematite, and forsterite 


MICROSCOPIC 

Major: Calcium phosphate, finely divided and in 
clumps 

Low Major: Large plates of magnesium silicate 
containing iron and possibly organic material 

Low Minor: Complex silicate resembling hornblende 


Calculated Composition 
Per Cent 
Tricaicium phosphate and hydroxyapatite 50 
Magnesium silicate 32 
tron oxide 12 
Aluminum silicate (complex) 2 
Copper 1 
Net ignition loss less combined water 2 


Appearance: Soft gray brown chips 
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Figure 2. Sludge Dispersion. The solutions in Figure 

1 have been poured into graduated cylinders. The 

sludge has begun to settle in the untreated cylinder. 

Note that the solution containing the tannin is so 

cleor that the lines on the back of the cylinder may 
be plainly seen 


Flaking of Deposits 

Figure 3 illustrates the second im- 
portant property of organic condi- 
tioning agents: namely, the ability of 
certain organic agents to flake off 
sludge and scale. A water containing 
6 grains of bicarbonate hardness was 
evaporated to about 25 concentra- 
tions by means of a laboratory im- 
mersion heater. The solution was 
allowed to cool, the concentrated 
solution run out, replaced with fresh 
feedwater, and the heater again 
turned on. Most of the scale remained 
tightly adherent to the heater which 
is shown on the left. To an identical 
water 10 ppm of a tannin-type dis- 
persive was added. The results are 
shown in the right-hand pictures. A 
part of the material shown at the ex- 
treme right flaked off during the 
evaporation and another part came 
off during the cooling process. How- 
ever, the major portion flaked off 
during the reheating period. This 
laboratory experiment was conducted 
with a calcium carbonate scale under 
conditions which would correspond 
most nearly to a very low pressure 


Figure 3. Flaking of De- 
posits. Calcium carbonate 
scale has deposited on the 
heater on the left. By add- 
ing 10 ppm of dispersive 
to the same feedwater, the 
scale shown on the right 
flaked from the hotter por- 
tions of the right-hand 
heater 


heating boiler using a carbonate type 
of conditioning. Nevertheless, when 
organic treatment is used in boilers 
which are phosphate treated, an 
analogous behavior is often noted. 
The sludge deposits become thinner 
and more brittle, and have a greatly 
increased tendency to flake off and 
then may collect in the drums and 
headers. 

This experiment also illustrates the 
other thing often noted, namely, that 
although the headers, drums, and the 
visible portions of the tubes may ap- 
pear fairly clean when opening the 
boiler, tube failures may often follow 
within a few days after again putting 
the boiler on the line, due to the 
flaking off of sludge on reheating with 
subsequent blocking of tubes and 
headers. With certain types of boilers, 
this flaking-off behavior may be de- 
sirable, but in most units it is prefer- 
able to employ some inorganic treat- 
ment, with or without an organic 
material, to disperse the sludge or 
scale formers rather than merely 


make them more likely to peel off 
once they have deposited. 


Foaming 

Figure 4 illustrates the tendency of 
certain dispersives to aggravate foam- 
ing conditions. The photograph on 
the left shows the foaming produced 
in a laboratory tester by a water 
containing 2500 ppm of dissolved 
solids and several hundred ppm of 
sludge. The center photograph shows 
the same water to which had been 
added 100 ppm of a modified lignin- 
type dispersive. This clearly shows the 
increased foam brought about by this 
material. The photograph on the 
right shows the ability of 1 ppm of a 
suitable antifoam to not only get rid 
of the excess foam caused by the dis-~ 
persive, but also to diminish some- 
what that caused by the solids in the 
original water. These photographs 
illustrate that dispersives may ag- 
gravate foaming and that antifoams 
may be used as palliatives for this 
condition. It is conceivable, however, 
that conditions may arise which will 
make the antifoam less effective, and § 
for this reason an ideal boiler water4 
conditioning agent should not have the 
tendency to increase foaming. On the 
other hand some dispersives actually 
seem to have the property of cor- 
recting certain foaming conditions. 
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The fourth important property of 
organie agents is their stability or 
lack of stability under operating con- 
ditions. In cases where the dispersive 
decomposes to soluble or dispersible 
materials, this decomposition should 
relatively harmless. 
conditions where 
there is a tendency for it to be 
dragged out by the sludge, to be 
deposited by a high rate of evapora- 
tion or to undergo marked break- 
down to insoluble products in a con- 
centrating film, considerable harm 
may result. Under the very severe 
conditions imposed by certain units It 
seems logical to suppose that no or- 
ganic water conditioning material 
may remain completely stable. Table 
2 shows the analysis of a deposit 
obtained in a high pressure, highly 
rated boiler which was being treated 
with an organic material recom- 
mended for high pressure operation. 


prove to be 
However, under 


Deposit Containing Carbonaceous De- 
composition Products 
Per Cent 
so negligible 
co absent 
P.O 5.1 
SiO 1.9 
FeO 53.3 
CaO v9 
} 
9 


Table 2 


MgO S$. 

Cu 8 

NiO 0.6 
ZnO negligible 
Carbon 21.59 
Hydrogen 0.88 
Total ignition Loss 20.1 
Net Ignition Loss (Calc.) 24.3? 
FeO, considerable 
Oil no evidence 


Deposits prior to and following the 
use of this material have showed only 
small ignition usually from 
1-2 per cent. 

It should again be emphasized 
that the different organic water treat- 
ing materials vary considerably in all 
of the properties discussed. It also 
appears likely that they will be con- 


losses, 


} siderably improved so that their abil- 


hity to disperse 


sludge will increase 
and that any tendency to increase 
foaming will be eliminated. The 
ability to remain stable under any 


soperating conditions to which they 


may be subjected will probably be 
the most difficult problem to over- 
come. 

While experiments under rela- 
tively simple and reproducible con- 
ditions may readily be conducted in 
tthe laboratory, this simplicity dis- 


lappears under actual boiler operating 


conditions. Since the true test of 
theories or materials is their applica- 
bility to actual conditions of use, the 
behavior of the organic materials 
under the exceedingly complex con- 
ditions encountered in the boiler is 
the really important factor. 


yerimenta 
f Hal Laborat 
howed up t 


A well-operated plant had five 200 
psi boilers and two 400 psi boilers. 
Four of the 200 psi boilers were rated 
at 500 hp and were of the 2-long- 
drum type while the other was an 
800 hp unit of cross drum construc- 
tion. Feedwater was about 50 per 
cent condensate and 50 per cent cold 
lime-soda softened. Phosphate con- 
ditioning gave very good results with 
no tube ruptures or harmful sludge 
accumulations. 

One of the 400 psi boilers was a 
100,000 lb per hr unit of the 2-drum 
bent tube type with economizer and 
water walls. While the tubes in this 
boiler did not actually rupture due 
to sludge accumulation, occasionally 
several of the side wall tubes would 
blister due to this condition. The 
second 400 psi, 150,000 lb per hr 
boiler was a conventional 4-drum 
Stirling type (no water circulators 
between the middle and rear drums 
with water walls. With this boiler, 
excessive sludge accumulation was 
quite a problem. When first examined 
the sludge was of a slimy consistency 
and could be readily wiped away by 
the finger down to the bare metal. 
After drying it would change to a 
chalk-like consistency but was still 
soft and friable. 


Figure 4. Foaming of Organic Dispersives. Left— 

foaming of boiler water. Center—same water to 

which 100 ppm of a dispersive has been added. 

Right—same solution as in center treated with 
1 ppm of antifoam 


Even though this sludge was evi- 
dently soft and slimy in the boiler 
under operating conditions, it still 
caused considerable trouble. This 
trouble was largely localized in the 
downcomers from the rear drum and 
in the water walls and water wall 
headers. It was noted that the de- 
posit was much heavier on one side of 
the boiler than on the other, indicat- 
ing poor mixing of the feed and boiler 
waters. Certain of the downcomers 
would periodically either partially 
or completely clog and some of the 
more heavily worked wall tubes 
would burst at annoyingly frequent 
intervals. 

After starting quebracho tannin 
feed the sludge problem in the first 
400 psi boiler cleared up completely. 
In the case of the second 400 psi 
boiler, the slimy type of sludge dis- 
appeared also. However, in this unit 
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a very thin, dark, brittle deposit now 
appeared uniformly throughout. 
There was also a heavy deposit 
around the downcomers back of the 
feedwater trough. This deposit had 
a magnesium oxide content of 35.5 
per cent and showed a 62.8 per cent 
loss on ignition. The deposit in the 
downcomers continued to increase 
so that after some months several of 
these tubes became blocked with a 
deposit that consisted of calcium 
phosphate, magnesium phosphate, 
magnesium hydroxide and organic 
material. 

More critical softener control was 
initiated at this time and sodium 
aluminate was added to the softener 
in order to improve magnesium re- 
moval. In addition a steel plate was 
tack-welded to the back of the feed 
trough to keep the feedwater from 
spilling over this side. At the next in- 
spection the boiler in general looked 
clean except for seven rows of down- 
comer tubes near the center of the 
drum which were partially plugged. 
Since this looked like poor feedwater 
distribution, the plate at the back of 
the feedwater trough was more se- 
curely welded and an apron was 
placed on the front of the trough. 
These changes apparently overcame 
the problem with this boiler, and 
aside from a small amount of thin, 
flaky deposit, no further trouble was 
experienced. 

Just about the time that conditions 
in the second 400 psi boiler seemed 
to be stabilized, a third 400 psi boiler 
was put into service. This was a 
200,000 Ib per hr 2-drum bent tube 
boiler with water cooled furnace. 
Considerable soft sludge rather uni- 
formly distributed throughout the 
unit was noted at the first inspection, 
and within six weeks of going on the 
line, a tube failure occurred. At the 
next inspection three months later a 
thin, black, flaky deposit was noted 
on the first pass tubes and furnace 
wall tubes. This deposit apparently 
would build up and then slough off, 
as a similar flaky black deposit was 
found in the bottom header. Five 
months later a hopper tube failed, 
just one hour before the boiler was 
scheduled for a shutdown. Consider- 
able black flaky deposit was noted in 
the headers, although the other hop- 
per tubes appeared to be clean. Three 
months after this shutdown, another 
hopper tube burst. Little deposit was 
found in the ruptured tube and this 
consisted only of soft sludge. How- 
ever, considerable sludge and flaky 
black material were found in the 
bottom drum. 

Ten months later another hopper 
tube burst and, at this point, it was 
decided to cut out the tannin feed 
and institute a lower phosphate re- 
serve with more precise control. Evi- 
dently this was the correct procedure 
to follow, and although some sludge 
was noted in the boiler after this, it 
was considerably decreased in amount 
over that previously noted, and the 
black deposit disappeared. Except 
for a very occasional tube loss, satis- 





factory conditions without dispersive 
have been maintained in all of these 
boilers for the past six years. 

We have dwelt so fully upon this 
one plant history because it brings 
out a number of important points, 
among which the following may be 
mentioned. 

1. Some boilers, such as the 200 psi 
units, get along satisfactorily with 
phosphate treatment alone. 

In other units, such as the first 
400 psi boiler, dispersive apparently 
appears to improve conditions. The 
evaluation of such benefit, how- 
ever, is usually complicated by other 
changes as in the second 400 psi 
boiler. 

Certain boilers, such as the third 
400 psi boiler, just do not seem to 
tolerate organic dispersives. 

4. Even very soft sludge 
cause considerable trouble. 

5. Any troubles may be alleviated 
or cleared up by the use of inorganic 
chemicals alone, perhaps along with 
suitable mechanical changes. 

Quebracho tannin was the dis- 
persive used in this case history and 
is undoubtedly less stable than some 
of the more recently introduced ma- 
terials. However, this experience sug- 
gests that extreme conditions may 
arise in certain boilers under which 
any organic compound may produce 
harmful decomposition products. 


may 


Case History No. 2 

This plant has 900 psi, 250,000 Ib 
per hr 2-drum bent tube boilers with 
water cooled furnaces. Treatment of 
boiler make-up water consists of 
combination hot process lime-soda 
softening followed by phosphate 
softening. With this process, hard- 
ness of boiler make-up water is re- 
duced to a value usually less than 2 
ppm as calcium carbonate. 

From the beginning, considerable 
sludge accumulation was noted in 
the first, second and third pass 
tubes. Analy sis of this sludge showed 
that the major portion consisted of 

calcium phosphate and magnesium 
ditaeta, but small amounts of mag- 
nesium phosphate and magnesium 
hydroxide were also present. These 
latter two constituents are usually 
considered undesirable and have been 
found in many cases to produce a 
very adherent sludge. As a first step 
in improving sludge characteristics, 
the boiler water silicate was raised to 
40 ppm in order to completely pre- 
cipitate the magnesium as the sili- 
cate. Mechanical changes were also 
made in order to increase circulation. 

At the next inspection, however, 
considerable accumulation of sludge 
was again found in the top portion of 
the downcomers. A decision was 
made by the plant engineers to make 
a trial run using a processed disper- 
sive material. This treatment was 
instituted at a rate of approximately 
5 ppm of the dispersive to the feed- 
water. At the same time alkalinities 
were raised considerably and the 
magnesium in the feedwater was 
further reduced. 
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An inspection after a 40-day run 
on the boiler showed definite im- 
provement in the cleanliness of the 
drums and downcomers, although 
there were irregular patches of soft 
sludge noted in the lower part of the 
downcomers. The next run of seven 
months showed that deposits in the 
downcomers had definitely been ar- 
rested. However, some black-colored 
material had accumulated in the 
water wall tubes. This material was 
analyzed since the black material 
suggested dispersive breakdown to 
carbonaceous residue, but analysis 
showed only a normal ignition loss of 
6 per cent by weight. 

Analyses of black dusty material 
turbined from the lower rear water 
wall on more recent inspections have 
showed an ignition loss as high as 23 
per cent, definitely indicating some 
breakdown of the organic material, 
but fortunately this has caused no 
difficulty. Subsequent inspections 
have revealed generally improved in- 
ternal conditions. Thin dark-colored 


deposits have been noted in the drum 
internals and throughout the boiler, 
but, in general, these have been pow- 
dery and easily brushed off. 


Case History No. 3 

There are four 4-drum Stirling- 
type boilers in this plant. Two of 
these are 175 psi while the third and 
fourth are 500 psi. One of the 500 psi 
units has water walls. Make-up aver- 
ages about 25 per cent. The chief 
problem was that the feed lines 
would become clogged with scale. 

Using phosphate conditioning, usu- 
ally with residuals on the high side, 
it was also found that considerable 
sludge would be present in the rear 
drums. Some sludge was also usually 
found in the downcomers from these 
drums. There was usually some oil 
present in the returns, but this was 
seldom found to an excessive extent 
in the deposits. 

When tannin was fed continuously, 
the feed lines stayed clean. Also, 
sludge conditions in the rear drum 
and downcomers were considerably 
improved. 

When a 500 psi, 100,000 lb per hr 
2-drum bent tube boiler with water 
cooled furnace was installed in the 
plant, it was found that a thick coat- 
ing of sludge was formed on the 
drums and rear header, which, for- 
tunately, did not prove particularly 
troublesome. More serious, however, 
was a heavy deposit of fine, loose 
material which was sometimes noted 
in the water wall headers, while a 
small amount of black deposit was 
usually found in the bends of the top 
row of tubes into the top drum. Fi- 
nally a failure occurred in one of the 
header connecting tubes, and a plug 
in the straight part between the bends 
was found to be present in this and 
the other similar tube on the other 
side of the boiler. This plug showed 
an ignition loss of 28.5 per cent, 
Fe,O, of 13 per cent, while the remain- 
ing material consisted of normal sludge 
constituents. While no further tube 
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ruptures occurred, thin but sticky 
sludge was found on the downcomers, 
and considerable black flaky material 
was found in the bottom headers and 
in the tubes connected to them. On 
account of the potential danger of 
this situation, the feed of tannin was 
discontinued. Another organic dis- 
persive was fed at the rate of 3 ppm, 
however, in order to keep the feed- 
water lines and the rear drums of the 
Stirlings clean. During the next 
couple of years occasional tube losses 
resulted while rather recently several 
hopper tubes have failed in the 2- 
drum unit. All samples showed rather 
high ignition losses. For this reason 
the use of the dispersive has been 
discontinued. To prevent scale for- 
mation in the feed lines, slug feed of 
glassy phosphate through them has 
been started. 

These latter two case histories 
show that more is involved in success 
or failure than the particular dis- 
persive used which was the same 
in both cases -— and the pressure of 
the boiler. Other factors such as the 
type and completeness of softening 
undoubtedly also play a part. The 
whole boiler system is so complex 
that the exact conditions encoun- 
tered in any particular boiler often 
cannot be predicted, and caution in 
the use of organic materials is usually 
advisable. 


Miscellaneous Case Histories 

A number of plants have reported 
elimination of economizer deposits by 
the use of modified lignin dispersives. 
Several of these, however, have had 
to discontinue their use due to the 
fact that blistering of the harder 
worked tubes would result. Presum- 
ably most of these plants were able 
to use the dispersive successfully be- 
cause of more uniform heat transfer 
characteristics throughout, while in 
the few that reported difficulty, hot 
spots or excessive ratings evidently 
caused decomposition of the disper- 
sive. One of the latter plants was able 
to avoid tube blistering and still get 
economizer protection by cutting the 
feed of dispersive from 10 down to 
5 ppm. 

In addition to the cases in which 

dispersive was fed in order to prevent 
economizer deposits, it is being used ¥ 
in a large number of cases for the pre- 7 
vention of feed line deposition. These 
boilers are mainly in the low pressure 
range, 150 to 250 psi, while a few 
run into considerably higher pres- 
sures. Raw water as well as softened 
water is used as make-up, although 
silica in feedwater is usually high. 

Inspection of a 600 psi boiler after 
a short period of treatment with 
modified lignin dispersive showed 
that while this treatment had mini- 
mized deposits in the steam drum 
and downcomer tubes, it had al- 
lowed deposition in the generator 
tubes which formerly were clear of 
sludge deposits. Apparently the dis- 
persive in this case had merely 
served to delay deposition of the 
sludge. 
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DRMEP STARTER 


Fig. 1. Auto-transformer starter 


PRIMARY-RESISTANCE STARTER 


Fig. 2. Primary resistance or reactance starter 


Fig. 3. Part-winding starter 


Decreasing the Starting Current 
in Induction Motors 


Modern induction motors are usually designed to withstand the full line voltage 
during starting. The large peak of current resulting will not damage the motor. 
However, this current surge causes a voltage drop in the line which will affect the 
operation of other electrical equipment that may be running at the time. The longer 
it takes the motor to reach its running speed, the longer the voltage variation 
exists. A job being worked on by a machine tool may easily be spoiled by a 
sudden variation in the speed. For this reason, it is standard practice to supple- 
ment the motor with some type of starting device which will lower the voltage at 
the motor terminals until the motor has been brought up to sufficient speed 


()s POWER SYSTEMS where 
there 


is no automatic voltage 
Pegulation the high starting currents 
Of induction motors can cause con- 
Siderable fluctuations in the line volt- 
age. On systems where the voltage is 
fegulated, provision should be made 
When starting a motor to increase the 
@urrent in steps wide enough apart to 
permit the regulator to function prop- 
@rly. The systems discussed here are 
@f the type which reduces the start- 
ing current directly; no consideration 
i8 given to those systems which are 
@Gesigned for “torque cushioning’’. 
The methods described here were 
€ondensed from a paper presented at 
the 15th Annual Machine Tool Elec- 
trification Forum, by H. L. Lind- 
strom, Engineer, Westinghouse Elec- 
tric Corporation. 


Auto-Transformer Starting 

In the auto-transformer system of 
starting, an auto-transformer is con- 
nected to the line and the motor is 
connected to reduced voltage taps 
on the transformer. The simplest 
form of this starter is the manual 
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type. The time of changing from 
start to run is left up to the discretion 
of the operator, which results in a 
disadvantage of the system. A loss of 
torque develops during the transfer 
period because one contactor must 
open before the other closes, to pre- 
vent shorting of the auto-transformer. 
Voltage taps, giving 80,.65 or 50 per 
cent of full line voltage result in 64, 
43 or 25 per cent of full voltage 
torque. The selected percentage pre- 
vails during acceleration, giving a 
torque curve proportional to the 
original motor curve. The system re- 
sults in a lower starting current than 
if no starting current limiting device 
were used. However, this is not the 
minimum possible current as the 
transformer is usually designed for a 
range of horsepower and not for one 
particular motor. A magnetic type 
starter may be used to replace hand 
operation in an auto-transformer 
starting system. This form lends itself 
readily to several possible variations 
including automatic acceleration by 
means of a time delay arrangement be- 
tween the two steps and closed transi- 
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tion by use of additional contactors. 

In the primary resistance or re- 
actance type starter a resistor or 
reactor is connected in series with 
each phase. The starting current 
produces a voltage drop across the 
element, resulting in a decreased 
voltage-at the motor terminals. When 
the motor is up to desired speed a 
time delay relay and a contactor act 
to short out the impedance, applying 
line voltage to the motor. 

If a resistor is used, characteristics 
obtained will be higher power losses 
and greater line currents. The aver- 
age resistor is designed to produce 70 
to 85 per cent of line voltage during 
starting, depending on the motor 
design. If a reactor is used, the losses 
during starting are lower than with 
resistors. The reactor lends itself 
better to high voltage applications 
and the power factor during starting 
is lower than with resistors. 


Part-Winding Starter 
In a standard 220/440-v, dual- 
voltage, star-connected motor, nine 
leads are brought out. These can be 
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ELECTRONIC STARTER 


(4 


Fig. 4. Electronic starter 


connected into two independent 220 
v star windings. If one of these is 
connected to the 220 v line it results 
in a current surge of about 60 per 
cent of the full winding surge, or 
about 50 per cent of the full winding 
torque. If the friction load and in- 
ertia are light enough the motor will 
accelerate to nearly full speed; and 
when the second winding is connected 
the current inrush is small. This 
means the initial surge is the maxi- 
mum current. If the load prevents 
rotation or drags the acceleration out 
for more than a few seconds then the 
second winding must be connected 
after a time delay. This will produce 
a second large current peak and in- 
crease the torque to normal. Two 
conductors, each rated at half the 
normal horsepower and each with its 
own overload relay, are used for the 
two parts of the windings, together 
with a time relay. 


Fig. 5. Wound-rotor starter 


A part-winding starter can be used 
on a dual voltage delta connected 
motor if one of the contactors is 
made full horsepower. This is not 
ordinarily suitable for connecting 
into two independent part windings; 
however, six leads can be brought 
out if requested on the order. Single 
voltage motors and motors for 440 
and 550 volt service must be ordered 
special. 

Electronic Starter 

The electronic starter consists of 
electronic tubes or contactors, on 
which phase-shift control can be 
used to delay the tube firing time. 
This reduces the average voltage, 
current and torque. 


Wound-Rotor Starter 
The wound-rotor motor and starter 
shown here are both basically more 
expensive than the squirrel cage 


Table |. Tabulation of Starters 





Cost 


Per Cent Full Voltace 
Valves at Starting 





Index, 
Motor 
plus 
Starter 


Type 
Starter 


Type 
Motor 


Terminal 
Voltage 


Torque No. 


Approx. - 
Ib /ft Contactors 


Line Current 


type. However, this system gives the 
maximum obtainable starting torque 
per ampere. The least expensive ar- 
rangement is a linestarter for the 
primary and a manual drum con- 
troller and resistor for the secondary. 
Magnetic types are available for 
pushbutton starting and modifica- 
tions of this type can be used for a 
limited speed control. 


A Cost Index 

A cost index, with the manual 
type auto-transformer assigned a 
value of 100, has been set up includ- 
ing a totally enclosed, fan-cooled 
motor and each type of starter pre- 
viously discussed. This index is an 
average of three motor sizes (25 hp, 
100 hp, and 200 hp) for both 220 
and 440 volts. Incidentally, it is in- 
teresting to note that the deviation 
from average is small for any one 
type of starter. 





Losses 
Auxiliary in 


Equipment Starting Transition 





Squirrel 
Cage 


Manual 
Auto- 
Transformer 


100 


50 
65 
80 


30* 25 
48* 42 
71° 64 





Squirrel 
Cage 


Magnetic 
Auto- 
Transformer 


50 
65 
80 


30* 25 
48* 42 
71\* 64 


Transformer 


Low Open 





Transformer 


Open 





Squirrel 
Cage 


Magnetic 
Primary 
Resistance 


80 


80 64 


Resistance 


High 





Squirrel 
Cage 


Magnetic 
Primary 
Reactance 


50 
65 
80 


50 25 
65 42 
80 64 


Reactance 


Medium Closed 





Squirrel 
Cage 


Part Winding 


60 50 


None Closed 





Squirrel 
Cage 


Electronic 


Closed 





Wound 
Rotor 


Drum 
Controller 


High Closed 





Closed 


% 


Wound 220 High 


Rotor 


Magnetic 
Sterter 





* Applies only to transformer designed for motor used 
** Same cost as auto-transformer above 40 hp, 440 v 
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POWER for PALERMO 


In the June issue we published an article discussing American technical aid in the construction 

of foreign power projects. Among other developments mentioned in that article was the 

Palermo power plant at Palermo, Sicily. This plant is of especial interest because it is built 

mostly of American equipment but its design involves distinctive European methods for 
achieving maximum strength with minimum use of materials 


By ARTHUR H. KULJIAN 


Chief Mechanical Engineer 


‘Let Palermo Steam Power Plant 
of Societa Termo-Elettrica Sicili- 
ana, a public utility, supplies elec- 
tricity to the City of Palermo, Sicily, 
for lighting and industrial use. This 
station is located in the City of Pa- 
lermo, Sicily, adjacent to the Medi- 
terranean Sea. 

The initial installation consists of 
two (2) 30,000-kw turbo-generator 
units. The plant has been laid out on 
the unit system basis of single boiler 
feeding a single turbine installation. 
One similar unit of 30,000 kw will be 
added in the near future to bring the 
ultimate capacity of the station up to 
90,000 kw. The first and second units 
are scheduled for initial operation in 
April, 1952, and August, 1952 re- 
spectively. The station is designed for 
pulverized coal fuel firing, the supply 
for which will be obtained from mines 
in Sardinia. 

This project has received the finan- 
cial assistance of the United States 
under the ECA Program, which was 
set up to give aid to the Marshall 
Plan countries. 


Coal Handling System 
The coal handling system is of the 
i belt conveyor type capable of han- 
} dling run-of-mine or crushed coal as 
unloaded from barges at the plant’s 
docking area. This system consists of 


stwo sections as follows: 


and 
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a) A belt conveyor system capa- 
ble of delivering 450 tons of coal per 
hr from three 5 cu yd capacity loco- 
motive clam shell bracket type un- 
loading cranes at the dock to a re- 
ceiving hopper at the storage yard. 
The system consists of unloading 
cranes, receiving hoppers, conveyor 
belts, a belt type scale, a transfer 
tower and a main receiving hopper. 
The main receiving hopper is ar- 
ranged to deliver the coal either to 
the Bradford type coal breaker or to 
the storage yard travelling and dis- 
tributing conveyor. A drag scraper is 
also provided for spreading the coal 
over and reclaiming the coal from the 
storage area. 

b) The second belt conveyor sys- 
tem is capable of delivering 225 tons 
of coal per hr from the Bradford 
breaker to the coal bunkers in the 
boiler house. The system consists of 
an inclined bucket elevator, station- 
ary belt conveyor, and a travelling 
tripper conveyor, above the coal 
bunkers. 

Sufficient space has been provided 
for the future installation of equip- 
ment necessary for oil burning, should 
it become desirable to convert from 
pulverized coal to oil burning. Three 
future fuel oil storage tanks of 2,350,- 
000 gal capacity each will be located 
north of the present coal storage area. 
The two present fuel oil barge un- 
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loading pumps of 1000 gpm capacity 
each will then be utilized to unload 
the oil from the barges to the future 
fuel oil storage tanks. (These unload- 
ing pumps at present pump oil to the 
two light oil storage tanks of 10,000 
gal capacity each.) The future fuel oil 
storage tanks will be provided with 
suction type heaters for heating the 
oil up during the cold weather 
months. Two 60 gpm future fuel oil 
transfer pumps will pump the oil 
from the storage tanks to the future 
fuel oil pump and heater sets located 
in the boiler house. From here the oil 
will be pumped to the burners of the 
steam generating units. 


Ash Handling System 

The ash handling system for this 
station consists of two parts as fol- 
lows: 

a) An hydraulic system for the 
removal by sluicing of pulverized coal 
ash from ash storage hoppers under 
each of the steam generating units to 
a concrete ash pit. Ash will be dis- 
posed from the ash sump pit by 
means of two 1500 gpm capacity ash 
pit pumps to a disposal area located 
approximately one mile from the 
plant site. The furnace ash hopper for 
each steam generating unit extends 
from the basement floor level to a 
point just under the pressure parts of 
the unit and completely encloses the 
furnace throat area. Each furnace 
hopper is arranged with a series of 
transverse curved feed plates formed 
by standard refractory shapes and 
separated from each other by crick- 
ets. At the upstream end of each feed 
plate is provided a deflector casting 
of heat resisting iron to protect the 
hopper wall from the impingement of 
water from the feed nozzle jet. At the 
downstream end of each plate a 
welded steel plate structure forming 
an integral part of the main hopper 
structure is provided as a housing for 
a counterpoised feed door, and the 
oscillating feed jet assembly. This as- 
sembly hydraulically moves and feeds 
the ash from the hopper feed plate 


Fig. 1. Preliminary model of the high-pressure, 

high temperature steam power plant being con- 

structed for the Societa Termo-Elettrica Siciliano at 
Palermo, Sicily 





to the sluice system. At the upstream 
end of each feed plate, there are pro- 
vided two auxiliary feed nozzles for 
assisting the front nozzle in removing 
the heavier ash from the feed plate 
to the sluice. A heavy cast iron sizing 
grid to prevent oversize material 
from entering the sluice system is 
provided inside the feed housing at 
each feed door. Sluice trenches are 18 
in. wide and accommodate the liner 
plates, wear plates and nozzles. The 
trenches are designed to receive step- 
down type intermediate transport 
nozzles at all necessary locations. 
Cover plates and remov able sections 
for trench inspection are tight fitting 
to prevent trench leakage. Two verti- 
cal ash sluice supply pumps are pro- 
vided for ash sea water sluicing and 
the vacuum fly ash system. 

b) A vacuum system is provided 
for removing the fly ash from the fly 
ash hoppers of the air heaters, me- 
chanical dust precipitators, electrical 
dust precipitators, and stacks through 
a system of piping to an hydraulic 
ejector, discharging the fly ash and 
water to the ash sluice trench from 
which it flows by gravity to the ash 
pump pit. From here the fly ash is 
similarly pumped to the disposal 
area. 

Equipment sizes are based on the 
use of coals with a maximum ash 
content of 30 per cent, boiler hopper 
cleaning once per eight hour shift. 
Although two boilers are now being 
installed, design of ash handling 
equipment permits future total of 
three boilers. 

The approximate quantity of ref- 
use collected at each point in the 
system is as tabulated below: 

Per cent 
Furnace Ash Hoppers 20 
Air Heater Hoppers 5 
Fly Ash Collector Hoppers 67 
Stacks 8 


The ash removal system including 
furnace ash hopper, sluice trench, 
sluice pumps and discharge piping is 


designed to handle ash at a rate of 
40 tons per hr. The fly ash removal 
system is designed to remove ac- 
cumulated fly ash at a rate of 12 tons 
per hr. 


Control Rooms 

An economic study revealed it 
more satisfactory to centralize only 
the boiler and turbine controls; there- 
fore a separate electrical control room 
was provided. 

(a) BorLeER & TURBINE CONTROL 
Room — The boiler and turbine con- 
trol room is located on the operating 
floor in the center of the heater bay, 
between the boiler and turbine rooms. 
The turbine panels and boiler panels 
are on the east and west sides of the 
control room respectively. They con- 
tain all the steam pressure gages, 
temperature recorders, draft gages, 
flow meters, tank level indicators, ox- 
ygen recorders, conductivity record- 
ers, pH recorders, combustion con- 
trol elements, pump control switches, 
annunciators, alarms, meters, and 
other instruments necessary to give 
the operators complete control of the 
boilers and turbines. The generator 
hydrogen control panels are located 
at one end of their respective turbine 
panel. The boiler and turbine panels 
are of the enclosed type provided 
with removable sections in the rear. 

The lighting of the control room, 
though of high intensity, is so ar- 
ranged as to avoid glare and shadows. 
To achieve this, a luminous ceiling of 
diffused glass panels has been utilized 
with fluorescent strip lamps mounted 
above the glass. Internal illumination 
is provided for all flow meters, record- 
ers and draft yages. 

(b) ELECTRICAL CONTROL ROOM 

The electrical control of the sta- 
tion is from a duplex control switch- 
board which is located in the electri- 
cal control room. This control room is 
located on a gallery above the electri- 
cal bay on the east side of the turbine 
hall. The front wall of the room con- 
sists of glass and steel partitions, thus 
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giving the operator a complete view 
of the turbine hall. 

This switchboard contains the con- 
trols for the generators, exciters, 
spare exciter, station service trans- 
formers, and the 10.5-kv feeders. All 
indicating instruments and control 
switches are mounted on the front 
panels and the relays and recording 
instruments are on the rear panels. 

Control cables are located in open 
troughs below the switchboard and 
throughout the plant. Conduits are 
used only for individual isolated runs 
of control cable. All control cables are 
of the multi-conductor color coded 
type. 


intake and Discharge Tunnels 

The 300-ft intake tunnel structure, 
consisting of two sections with a 
vertical concrete partition in the cen- 
ter, begins along the dock sea wall 
north of the coal barge unloading 
area. Water to the intake tunnel is 
obtained approximately 21-ft below 
the mean sea water level thereby pro- 
viding an adequate year-round cool 
supply of condensing water for the 
plant. The intake tunnel bottom rises 
sharply about 11 ft, 6 in. at which 
point is located a series of bar screens 
(with removable shut-off gates) to 
eliminate trash from entering the 
tunnel. From this point the intake 
tunnel travels in a southwesterly di- 
rection, crossing beneath the port 
railroad facilities, and then turns 
south to parallel the east wall of the 
station. Before approaching the build- ~ 
ing, the intake structure widens and = 
gradually deepens to permit installa- 7 
tion of the four travelling water ~ 
screens. Each screen is partitioned off ~ 
with concrete walls and shut-off gates ~ 
which are so arranged that mainte- 
nance work may be done on any 
screen without disrupting normal 
water flow in the tunnel to the build- 
ing. : 
Prior to the widening of the intake) 
structure, another set of shut-off? 
gates is installed. These gates, in con-7 
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Fig. 2. Cross section of the Palermo Station 
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junction with those at the inlet of the 
intake structure, allow for shutting 
down either half of the intake struc- 
ture between these points for clean- 
ing. 

From the outlet of the screens, 
the intake structure narrows and 
branches off to the west for each unit 
in the plant, entering beneath the 
Electrical Bay to the circulating 
water pump intake wells located in 
front of the condensers. The intake 
structure has been designed to keep 
turbulence down to a minimum. The 
entire intake structure from the inlet 
to the intake wells is of totally en- 
closed reinforced concrete construc- 
tion and is beneath grade level. 

The 1500-ft discharge tunnel struc- 
ture is independent of the building 
structure and runs south, passing be- 
neath pier railroad facilities, curving 
eastward, and discharging into the 
Mediterranean Sea at a point just 
past the second pier from the plant. 
In .-- the station is located along 
the Palermo Harbor, recirculation 

led by obtaining water from 

fone basin and discharging it into 
} another basin. The discharge tunnel 
}receives condenser circulating water, 
treceives evaporator make-up pump 
isump overflows, and supplies water 

to the ash sluice pump sump. An ad- 

jjustable weir is provided in the dis- 
Scharge tunnel for maintaining a 

Biphon in the condenser circulating 
water lines at all times during opera- 

ition. The entire discharge structure 
is of totally enclosed reinforced con- 

grete construction. 
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Mechanical Equipment & 
Feedwater Cycle 

(a) STEAM GENERATING UNITS 
AND ALLIED EQUIPMENT Each 
steam generating unit is desigred to 
generate 305,000 lb of steam per hr 
continuously with a 320,000 lb per hr 
maximum 2-hr rating. The super- 
heater outlet operating conditions are 
915 psi with a total temperature of 
910 F. The boiler is of the single-drum 
radiant type having a horizontal con- 
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Fig. 3. Heat Balance Diagram for 30,000-kw Output 


tinuous tube superheater which con- 
sists of two sections with spray type 
attemperator between sections for 
steam temperature control. The econ- 
omizer is of the continuous tube type 
providing counter flow of water with 
respect to the flue gases passing over 
the outside tube surfaces in the top 
section and providing parallel water 
flow in the bottom section. Space is 
provided between the two economizer 
sections for the installation of mass 
action soot blowers. The temperature 
of the various sections of the furnace 
will be under automatic control to 
assure uniform temperature through- 
out the furnace. 

The fully water-cooled furnace has 
a volume of 22,700 cu ft and yields a 
heat release of 17,400 btu per cu ft 
per hr when firing pulverized bitumi- 
nous coal. 

Each boiler is equipped with six 
burners located on the furnace top 
and firing downward. Three pulver- 
izers are provided per boiler; how- 
ever, with two pulverizers operating, 
the steam generating unit is capable 
of producing full maximum continu- 
ous rating. 

Walkways and stairways have been 
arranged for complete accessibility to 
all necessary portions of the steam 
generating unit. 

Each boiler is completely sup- 
ported by supporting straps at the 
steam and water drum and is free to 
expand as a unit downward thereby 
eliminating elaborate seals and spe- 
cial construction necessary to allow 
for differential expansion of the vari- 
ous parts of the unit. Although the 
station has been designed for pulver- 
ized coal fuel, provision has been 
made for burning oil as an alternate 
should the necessity arise. Three re- 
tractable air-operated steam soot 
blowers per boiler are arranged for 
automatic sequential operation. The 
air heater for each boiler is equipped 
with four straight line steam soot 
blowers arranged for manual opera- 
tion. 

Steam temperature of each unit is 
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automatically contro!led by air oper- 
ated equipment designed to regulate 
the flow of desuperheating water to 
the spray nozzle on the attemperator 
in accordance with air flow through 
the boiler, steam temperature leaving 
the attemperator outlet, and steam 
temperature leaving the secondary 
superheater. 

An automatic air-operated com- 
bustion control system is provided. 
Coal firing is controlled in parallel 
with air supply, induced draft being 
readjusted in accordance with steam 
flow-air flow relationship. The pul- 
verizer ratio controllers function to 
provide the proper air supply regard- 
less of the number of mills in opera- 
tion, through positioning of the pri- 
mary air dampers. Fuel limiting re- 
lays are designed to cut down the 
supply of fuel in proportion to the 
supply of air available. Furnace draft 
is maintained substantially constant 
by positioning the forced draft fan 
vanes. 

Coal flows from gunite-lined con- 
crete bunkers of approximately 230 
tons capacity each; a separate bunker 
supplies each pulverizer. The coal 
piping from the hopper to coal scale 
to pulverizer is short and straight to 
minimize stoppage of coal. 

Each boiler is supplied with com- 
bustion air by a forced draft fan 
driven by constant speed motor. 
Volume regulation is obtained by 
inlet vanes operated by air-actuated 
controls. These fans are located on 
the ground floor in the aisle between 
the air heaters of each unit. 

Each forced draft fan discharges 
the air vertically upward through a 
short duct into the tubular air pre- 
heater. The air heater is so arranged 
that one half can be shut off by 
dampers during maintenance and 
washing. 

The combustion gases are drawn 
from the bottom of the air preheater 
through a horizontal duct which i 
connected to a combined outdoor 
mechanical dust collector and electri- 

(Continued on page 95) 
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AN OLD READER RETIRES 


Dear Sir: CONTENTS 


| am sorry to have to inform you that age has 
caught up with me and that | retired from active Simultaneous Firing of Midwest Coal and Natural Gas.. 80 
service on May | of this year. | have been a 
subscriber to POWER ENGINEERING, back through 
Power Generation and Power Plant Engineer- By L. W. Fitzpatrick 
ing to the time when the magazine was called 
the Practical Engineer.' 

i believe that it was around 1908 or 1910 
when I first subscribed to the Practical Engineer, 
and | have been a constant reader of your Know-how Saves V-Belt Money 
clean, clear and helpful engineering magazine ; 
ever since. | have enjoyed it very much for nearly By Paul C. Ziemke 
40 odd years but now that | have retired, with Comparative Tests of Different Fuels 
great reluctance, | shall have to let my sub- 

aah . By C. T. Baker 
scription expire. 

Forty years is a long time if one thinks back Automatic Muller Control 
but | do not feel that, at 65, | am very old. | 

‘ ; - By Howard T. Bailey 
have never had a real sick day in my life, for 
which | am very thankful. Don't Let This Happen in Your Plant 

During the years | subscribed to various other 
engineering magazines but dropped them by For the Plant Electrician 
the wayside. | always did stick to what is now Capacitors Cut Co st Shamrock Hotel 
called POWER ENGINEERING and | can sincerely Largest Stranded Conductor 
recommend POWER ENGINEERING to any real Suppression of Arcs Across Relay Contacts 
power plant engineer. New Method of Starting 3-phase Motors 

JOHN W. BRIGHAM 

Nashua, N. H. Practical Hints and Kinks 
Fly Ash Flows Freely in Insulated Hoppers 
Belt Trouble Caused by Idler 
Substitute Compass 


Venerable Engine, Running 95 Years, Still Going Strong 83 


Keep Contaminated Condensate Out of Your Boilers.... 84 





Editor's Note: We can appreciate Mr. Brigham's feelings 

about his retirement but realize that that time has to come to 

every man. After so long and honorable a service he can Q . ; 

vestions and Answers 

harbor a feeling of great satisfaction that he could contribute 92 

something to it during a very interesting and important period He Wants to Know About Bearings 

in the development of steam and electric power engineering. What's the Best Way to Determine Amount Boiler 

We wish Mr. Brigham many years of health, contentment and Blowdown? 

happiness. We cannot remember more than a half dozen men Will Mixing Sawdust with Coal in Bunker Increase Fire 

who subscribed to our magazine and read it over so long a Danger? 

period. ° Can Vertical Steam Engines Run Without Cylinder Lubrica-§ 
tion? 

What's Right Answer to Pipe Coil Condensation Problem? 


The magazine was called the Practical Engineer until 1918 
That year the name became Power Plant Engineering 
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Simultaneous Firing of 
Midwest Coal and Natural Gas 


In the February 1951 issue, G.B.K. asked for information on simultaneous firing 
of coal and gas fuels in industrial power plant boilers. He wants to fire these 
fuels simultaneously in the approximate ratio of 80 per cent natural gas to 20 
per cent Midwest bituminous coal, the coal being burned on forced-draft-type 
chain-grate stokers (80 and 20 per cent refer to total Btu input). Many engineers 
may be able to get gas from new pipelines to burn in their existing coal-burning 
boilers. Here is some information on how this is done in two actual installations 


ORIGINAL QUESTION 
stated that the installation con- 
sists of some 20-yr-old, 225-psi sec- 
tional header boilers fired with Mid- 
western coal on forced-draft-type 
chain grate stokers. Recently the 
air-cooled settings of these boilers 
were revamped to eliminate almost 
entirely the existing ignition arches. 
At the same time, provisions were 
made for future installation of gas 
burners through the rear walls. The 
idea seemed so simple and logical to 
the questioner that he assumed it 
must be quite common. A little in- 
vestigation, however, convinced him 
and us — that it isn’t. 
Everybody says “Why, that’s no 
problem! Lots of people are burning 
coal and gas simultaneously. Look 
at the steel mills and the power util- 
ity plants.”” But when you look, you 
see that most of the steel mills burn 
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. 1. Cross-sections and plan of 42,000-ib-per-hr integral furnace boiler, 


coke breeze and gas. There are several 
industrial installations burning coal 
on multiple retort underfeed stokers, 
with gas fired simultaneously. The 
utilities burn pulverized coal and 
gas. Those are not the same situa- 
tion G.B.K. has. 

His survey and ours have turned 
up only a relatively few plants burn- 
ing coal on chain grates and gas as 
he describes. Besides the two de- 
scribed below, there are one or two 
in Kansas, several in Iowa and one 
right here in Chicago, on which data 
will be presented later. Because of 
the possibility that engineers now 
firing bituminous coal on chain grate 
stokers may have gas available due 
to the extension of gas pipelines into 
their neighborhood, we have made a 
special effort to collect a little of this 
information, as given below. 

First of all, in the case of existing 
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firing by natural gas and Midwest bituminous coal burned on forced-draft chain-grate stoker. 
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installations, as a very approximate 
and tentative guide in checking up 
present furnaces, consult the data 
given in a paper on Furnace Design 
Methods With or Without Water- 
walls, by Ollison Craig, presented 
before the Midwest Power Confer- 
ence in 1948. However, it must be 
noted that Mr. Craig’s data referring 
to traveling-grate-stoker-fired fur- 
naces apply only to those equipped 
with front and rear arches. Conse- 
quently the change in the furnace de- 
sign by the removal of the arches, 
described by G.B.K., may make 
some difference. In short, if adequate 
furnace volume does not already 
exist in coal-fired furnaces, the si- 
multaneous firing method may not 
prove so successful. 

According to Craig, for the coal 
burning chain grate ctokers, ash fu- 
sion temperatures shculd be in the 
neighborhood of 1900 to 2200 F and 
the heat release in the furnace should 
be in the neighborhood of 30,000 to 
35,000 Btu per cu ft of furnace vol- 
ume per hour. For gas firing, the heat 
release in the furnace given by Craig 
is approximately the same amount. 
For a 50,000-lb-per-hr steam gener- 
ating unit, says Craig, the furnace 
should be 10 ft 9 in. long. Distance 
from the center line of the gas burner 
to the tubes should be 12 ft 6 in. for 
a boiler of 50,000 lb per hr maximum 
continuous capacity. 

With simultaneous firing, of course, 
the need for the ignition arches, 
which have now been removed, is not 
so great, although it may still exist 
to some degree. If the gas burners are 
installed in the rear wall, their flames 
will help to produce turbulence in 
the furnace gases. However, it is 
very difficult to generalize about this 
from the data given. 


Recent Integral Furnace Boiler 

However, here are some data on a 
recent installation of a Babcock & 
Wilcox Co. integral furnace boiler, 
Type FJ, designed for simultaneous 
firing of coal and gas and operating 
at a capacity of 42,000 ib per hr of 
steam on coal and 50,000 |b per hr 
on gas. The coal is fired on chain- 
grate stokers exactly as in the case 
of G.B.K. and the unit is designed 
for simultaneous firing of both fuels. 
Cross-sections, plan and dimensions 
of the unit are shown in Fig. 1. 

Note that the gas burners are in- 
stalled in what might be termed the 
end wall of the furnace and fire side- 
ways across the direction of move- 
ment of the chain-grate stoker. Also, 
note that this is a different type of 
boiler from that described by G.B.K. 
Nevertheless, a check of the dimen- 
sions on Fig. 1 and the data given 
below indicates that they are not too 
far out of line with the data given’ by 
Ollison Craig. Following are details 
of fuel and air supply and location of 
a gas burners. 

. Each forced draft fan has been 
aad up to meet the following require- 
ments: 

Net 58,000 lb per hr of air at 4.3 in. 
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H,0 and 80 F. Test block 72,000 Ib 
per hr of air at 5.4 in. H.O and 
105 F 

The motor driving the fan is rated 
at 20 hp at 1750 rpm 
2. Bituminous coal of 114 in. size 

is burned, being obtained from 

Madison County, IIl., and having a 

heat content of 11,110 Btu per lb. 

The coal has the following analysis: 

Proximate— % by Weight 

13.57 

37.55 

40.77 

8.11 


100.00 


Moisture 

Vol. Matter 
Fixed Carbon 
Ash 


Total 


Ultimate— % by Weight 
8.11 
2.88 
4.32 
61.90 
13.57 
1.21 
8.01 


100.00 


Ash 
Sulphur 
Hydrogen 
Carbon 
Moisture 
Nitrogen 
Oxygen 


Total 


3. The exact source of the natural 
gas is not specified but it will prob- 
ably be obtained from gas fields in 
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the Kansas City area. This gas has 
the following analysis: 
Proximate—% by Volume 
84.10 
6.70 
0.80 
8.40 


100.00 


Methane 

Ethane 

Carbon Dioxide 
Nitrogen 


Total 
Ultimate— % by Weight 
20.85 
64.84 
12.90 
1.41 


Total 100.00 
Specific Gravity (Relative to Air) 0.630 Higher 


Heat Valve 
Btu per cu ft at 60 F and 30 in. Hg = 974 
Btu per Ib of fuel = 20,160 


4. The lower burner is 4 ft 104 in. 
above the top of the chain grate 
stoker and is 5 ft 334 in. from the 
front wall. The vertical distance be- 
tween burners is 17 in. and the hori- 
zontal distance between burners is 
2 ft 9 in. All dimensions are to center 
lines of burners. 

5. Babeock & Wilcox 
type, 1514-in. forced-draft 
gas burners are used. 


Hydrogen 
Carbon 
Nitrogen 
Oxygen 


register- 
oil and 


1) Fig. 2—Left. General 
j arrangement of one of 
boilers at Grand Av- 
enve Station, Kansas 
City Power & Light Co., 
equipped in 1941 for 
simultaneous firing of 
notural gas and coal 


—=——7e 


AIR PRE -HEATER 
22,060 SO.FT. HS 


Fig. 3—Below. Gen- 
eral gas burner ar- 
rangement on furnaces 
of Fig. 2 at Grand 
Avenue Station 


ECONOMIZER 
‘| e888 SOFT. HS 


This job started up without any 
trouble and data obtained so far indi- 
cate that the boilers are performing 
as expected. 


Another Combination Job 


Another installation that operated 
for some time under much the same 
conditions as those outlined by 
G.B.K. was described in much detail 
in a paper entitled Combined Firing 
of Coal and Natural Gas on Stoker 
Fired Units, by H. L. Crain, Plants 
Results Engineer, Kansas City Power 
& Light Co., Transactions ASME, 
April 1943, Vol. 65, No. 3, Page 137. 

In 1937 gas burning equipment 
was installed under 3 boilers at the 
Grand Avenue Station of Kansas 
City Power & Light Co. These were 
Combustion Engineering Co. Ladd- 
type steam generating units of 
225,000 Ib per hr capacity each, of 
the 3-drum, vertical, bent-tube de- 
sign. These boilers were designed to 
burn 114 in. Missouri coal screenings 
on foreed-draft chain grate stokers 
of 528 sq ft area (24 ft by 22 ft) 
using preheated air at 350 F. 

No trouble was experienced in 
burning the coal for which the boil- 
ers were designed but at times in- 
ferior grades of coal were received, 
particularly in winter. This caused 
coking trouble, poor ignition and 
other troubles, and resulted in low- 
ered dependable boiler capacities, 
hence it was proposed to use gas 
purchased on a dump basis in con- 
nection with the coal to increase the 
dependable capacity and reduce rate 
of coal burning on the stokers. 

Figure 2 shows a cross-section of 
the boilers on which this was done, 
while Fig. 3 shows the general gas 
burner arrangement first adopted. 


Burner Installation 

First installation of burner equip- 
ment consisted of four sets of 3 
burners each, arranged in line across 
the rear boiler wall, approximately 
11 ft above the stoker and just above 
the throat of the combustion cham- 
ber, Fig. 3. Burners were of the fish- 
tail type. There was no provision for 
pre-mixing of gas and air for combus- 
tion ahead of the burners; and air 
supply was through sets of stainless 
steel louvers surrounding each group 
of burners. 

In operation, and 


the burners 
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louvers were pointed in such a direc- 
tion that the temperature in the 
superheater zone was too high and, 
after numerous trial settings, the 
burner tips were finally rotated 180 
deg to a downward direction, the air 
louvers being set to direct the air 
above the burners downward and 
that below the burners horizontally. 
This resulted in satisfactory furnace 
conditions. 

Extension of this gas burning 
equipment to the two additional 
boilers was made in 1941, but these 
were somewhat different from the 
original. In one boiler 24 burners 
were arranged in two groups of 12 in 
4 horizontal rows. In the other boiler 
the arrangement was with 20 burn- 
ers in two groups of 10 with two rows 
of 5 each per group. All burners were 
of the fishtail type and the air sup- 
ply was essentially the same as in 
the first installation. Gas of approxi- 
mately 1040 Btu per cu ft at pres- 
sures from 10 to 15 psig was fur- 
nished. 

Maximum gas consumption on any 
one stoker fired boiler was 256,000 
cu ft per hr and maximum boiler 
rating obtained was 255,000 Ib per 
hr. This represented 75 per cent of 
the total fuel requirements being 
supplied by gas and 25 per cent by 
coal. Average use of the gas on the 
stoker fired boilers was 25 to 30 per 
cent of the total fuel. 


Operating Results 

As reported by Crain, the com- 
bined firing of coal and gas was sat- 
isfactory in all respects in this plant. 
There was no change in average 
monthly efficiency over burning coal 
alone, no change in banking losses; 
and there was comparable base fuel 
cost. Fuel handling labor costs were 
reduced, maintenance on fuel han- 
dling and burning equipment was re- 
duced and power consumption on 
fuel handling and burning equipment 
was reduced. There was, however, 
increased steam temperature and 
the paper discusses in detail the 
reason for this and the means taken 
to overcome it. 

In discussion of the paper, E. R. 
Fish, Chief Engineer, Boiler Division 
the Hartford Steam Boiler Inspec- 
tion and Insurance Co., called atten- 
tion to a number of hazards in burn- 
ing both gas and oil and pointed out 
that when combinations of fuel, such 
as discussed here, are attempted, the 
operating personnel will be “solid- 
fuel-minded”’ and relatively ignorant 
of the peculiarities of gaseous or 
liquid fuels. It is necessary, therefore, 
to pay particular attention to the 
additional training and instructions 
necessary to prevent accidents with 
this type of firing, he said. 

Of course, since that paper was de- 
livered, a great deal of attention has 
been given to this very subject and 
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many of the precautions necessary 
and the safety devices recommended 
were described in the article Burning 
Gas in Modern Power Boilers by 
John H. D. Blanke, Power ENGI- 
NEERING, March 1951. 

Crain reported in his paper that 
from a load-handling standpoint the 
boiler with simultaneous coal and 
gas firing was very flexible and con- 
venient. Dependable boiler capaci- 
ties were increased and maximum 
capacities with existing draft equip- 
ment were increased 25,000 to 35,000 
lb per hr per boiler. Use of gas, he 
said, helped ignition of poor quality 
coal and relieved coking trouble by 
reducing rate of coal burning and air 
temperature to the stoker. Lower air 


temperature resulted from cleaner 
steam and water heating surfaces. 
Use of gas had eliminated the neces- 
sity of using the air by-passes on the 
air preheaters. Another favorable 
item was the reduced time for bring- 
ing the boiler on the line in an 
emergency. 

At the time this simultaneous firing 
was carried out at the Grand Avenue 
Station, the war was just beginning 
and the method had a good many ad- 
vantages. However, by the time the 
paper was presented, towards the 
end of 1942, the war-time fuel con- 
servation program was under way 
and the use of gas fuel was discon- 
tinued. However, it worked fine 
while it lasted. 





Which Wire Is Which? 


By L. W. FITZPATRICK 
Chief Engineer, Department of Corrections 
Jefferson City, Mo. 


When re-wiring or modernizing circuits, you may often have trouble in 
finding the neutrals in 3-phase circuits. . . . 
stalled long ago and not marked in any way... . 
simple and inexpensive way one engineer worked out to identify them 


HE OFT-DEBATED question 
“Which wire is which?” in re- 
wiring and new installation work has 
been settled once and for all in 
Missouri State Prison electrical sys- 
tems through the development of a 
simple portable wire detector that 
gives the necessary coding without 
appreciable time effort. 

It came about in this manner: 
During re-wiring for additional facil- 
ities in buildings, it was necessary to 
replace various circuits, make fuller 
use of existing feeders and inter- 
change various motor feeders. 

Naturally, two wires of the three- 
phase power supply could quickly be 
identified, for they were connected 
to a circuit breaker. However, when 
it came time to locate the neutral 
mate of the foregoing pair on the 
three-phase hookup, it was another 
matter. 

The 440-v power panel had a total 
of 29 neutral wires all connected to a 





OwaSE A 





PwaSE 8 
PwaSE C 





Connected thus, the bulb will light, showing that 

current is flowing in one of the many neutral wires. 

Loceting that particular lead is easy with a clamp- 
on ammeter 


Perhaps they were in- 
If so, here's a 


tie bar. They had been installed many 
years ago without identifying each 
neutral with its respective circuit. 
It was impossible to remove these 
wires one by one, because a portion of 
the circuits were energized and motor 
“single-phasing’’ would result. 


How We Identified the Neutrals 

First, the 29 neutral wires were 
each checked and those that showed 
a reading on a clamp-on ammeter 
were eliminated, for we knew the 
circuits were in use. 

The remaining fourteen wires did 
not show a reading, hence it followed 
that one of these was our stray. The 
following test set-up was made: 

The neutral wire at the end of the 
service about 200 ft from the power 
panel was energized at its far termi- 
nus with a 500-watt 120-v lamp, as in 
Sketch 1. Then, 115 v was connected, 
current flowed through the wire in 
the bank in the duct and thence to 
the neutral strip on the circuit 
breaker panel. The ammeter was 
read and it showed 4.5 amp. 

It was a simple matter to find the 
wire with a 4.5-amp reading on the 
remaining wires on the ground tie- 
point on the panel. 


Using a Timer 

Seeing the possibilities of this ini- 
tial set-up for other cable and con- 
trol wire determinations, the follow- 
ing set-up was made for portability: 

A timer feeds 115 v, at a rate of 
48 times per minute to a 300-watt 
heat element strip, which was selected 
because it is rugged, small and not 
easily broken. (A 300-watt lamp can 
also be used.) One lead is connected 
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to a 115-v power source on the 
“hot side.’”’ The wire in question is 
thus the neutral for the circuit. 

The reason for the timer is that 
this relatively constant current in- 
terruption is easy to recognize and 
does not match anything encountered 
on a general power system nor on 
various equipment being turned on 
and off in the general vicinity of the 
testing operations. 

In locating a wire in a duct or pull- 
box, the first wire of a two-wire cir- 
cuit (the neutral) is located as ex- 
plained before. Then, the “hot”’ wire 


is disconnected from the circuit 
breaker or fuse and purposely 
grounded. The same test is run on 
this wire and it is identified in the 
same manner through the swinging 
of the meter hand. 

For a three-wire system, the same 
procedure applies: first, locate the 
neutral; then disconnect “hot”’ wires 
from circuit breaker and ground one 
at a time until located. 

Any conventional clamp-on am- 
meter can be used for this test pro- 
cedure and set on 0-10 amp, which 
will give a good needle deflection. 


ALUMINUM PIPE LINES 


NEW DEVELOPMENT in petroleum 
transportation is the use of aluminum 
pipe lines. The lightweight lines are 
said to be easier and less expensive to 
lay than steel. Lighter construction 
equipment can be used, the pipe does 
not require preliminary cleaning, does 
not have to be wrapped, and is much 
easier to weld than steel pipe. In op- 
eration, aluminum pipe is reported 
to have less internal friction than 
steel pipe. 





Venerable Engine, Running 95 
Years, Still Going Strong 


| OUR TRAVELS around the 
country we still find many steam 
engines in operation in industrial 
plants of various kinds. Many of these 
machines have been in more or less 
continuous operation for periods of 
anywhere between 25 and 50 years, 
a few even longer. Some are quite 
large. Until last year there was a 
large compound engine at the B. F. 
Nelson plant in Minneapolis, driving 
a paper machine through a great 
6-ft wide belt. This engine has now 
been removed and the paper machine 
electrified. Gradually, the old war 
horses are being retired and steam 
turbines or diesels are taking their 
places. 


This old slide-valve en- 
gine still operating at 
the Capitol Box Co. 
plant in Sacramento, 
Calif., was shipped 
around Cape Horn in 
1851 at the height of 
the Gold Rush, and in- 
stalled at the present 
site in 1856. it has 
been running for 95 
years 


At the plant of the Capitol Box 
Company in Sacramento, California, 
however, an old engine is still run- 
ning, which, in point of age and years 
of service, probably tops all of the 
old timers still in operation. This 
engine was shipped to California, 
around Cape Horn, one hundred 
years ago and installed five years 
afterward as a second-hand piece of 
machinery. It is still going strong. 

This engine, according to C. W. 
Palmer, Capitol Box Company’s 
chief engineer, was the first such 
machine to be installed in California. 
Supplied from a boiler using wood 
shavings off multiple saws and plan- 
ers as fuel, the engine develops some- 


where between 350 and 400 horse- 
power though it was designed (?) 
for only 100 horsepower output. It 
has a 12-in. bore, a 29-in. stroke, and 
its overall length is some 20 ft. In 
1906 a new boiler was put into use. 
The factory has outgrown this 
venerable engine and new equipment 
is supplied with power from other 
sources, but it still drives two plan- 
ers, seven saws and two re-saws. 
Capitol Box has been maintained 
through the years by one family, 
the Towles. At the present time it 
produces vegetable boxes, egg crates 
and other kinds of containers. It has 
been at the same site, Second and Q 
Streets, since the spring of 1856 and 
the old engine has been running for 
95 years. 
Eprtor's Nore: For information and data on this 
old engine we are indebted to J. P. Elmore of the 


S. Bureau of Reclamation at Sacramento and to 
\. Calais of the same city 
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Keep Contaminated Condensate 


Out of Your 


When boiler make-up water is obtained from con- 
densed steam in the return lines there is always a 
risk of contaminants leaking into the lines and dam- 
aging the boilers. Sugar, tar, oil, acids and other 
foreign chemicals must be kept out of the boiler 
water. This article describes several methods to help 
the operator insure against serious boiler damage 
by preventing injurious substances building up to a 
dangerous concentration in the boilers 


( YONDENSED steam from return 
4 lines would seem to be an almost 
perfect source of boiler make-up 
water. But if boilers are fed with re- 
turns from any steam heated vessel 
containing material that would cause 
damage if mixed with the boiler 
water, a hazard is bound to exist. A 
large leak or break in a coil or jacket 
of such a vessel could cause enough 
pollution to damage the boiler before 
the break is detected. On the other 
hand, a “pinhole” leak can cause 
such a slight degree of contamination 
that it goes unnoticed or is considered 
insignificant ; the foreign matter grad- 
ually accumulates in the boiler and 
may eventually reach a concentra- 
tion sufficient to cause damage. 

Apparently few industries escape 
trouble from contaminated conden- 
sate. Boilers in food processing plants, 
paper mills, power stations, chemical 
plants, textile mills and other indus- 
tries suffer accidents caused by 
fouled returns. This was described 
by W. B. Parker, Asst. Chief En- 
gineer, Boiler Division, the Hartford 
Steam Boiler Inspection and Insur- 
ance Company, in an article in that 
company’s publication, The Loco- 
motire. 

In one university heating plant 
the operators assumed that the trace 
of oil in the returning condensate 


“When the beam is cut off, a warning signal 
sounds” 
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was a negligible amount. But with 
the small daily addition of oil, an 
accumulation gradually built up in 
the boilers because the oil did not 
exit with the steam. There was no in- 
dication of trouble until an cperator 
noticed some badly warped tubes. 


Typical Examples 

of Condensate Contamination 

Fortunately he made this observa- 
tion before any tubes had pulled out 
or ruptured. A similar condition oc- 
curred in a sugar refinery where a 
combination of oil and sugar leaked 
into the condensate. In still another 
plant, two damaged boilers were 
opened up and a heavy coating of 
tar was found. The source of the 
trouble was a broken steam coil in a 
tar heating vessel. The coil had 
broken completely in two, permitting 
large quantities of tar to flow back to 
the boilers with the returns. 

Other cases of serious trouble, re- 
sulting from contamination of con- 
densate by salt or acid are on record. 
One unusual case occurred when 
propane gas became mixed with 
boiler returns in a gas manufacturing 
plant. Leakage developed in a heat 
exchanger and permitted propane 
gas to pass into the steam coils and 
work back to the return tank with 
the condensate. A combustible mix- 
ture formed in the tank and ex- 
ploded violently when touched off 
by a spark that probably originated 
in the return pump motor. 

There are several more or less com- 
mon ways to prevent contaminated 
condensate from reaching the boiler. 
The selection of one of these methods 
will depend to a large degree upon 
the size and type of the plant and the 
type of contamination that may be 
expected. In some cases it may be 
advisable to use more than one 
method. In other cases, methods not 


listed here may be more effective. 

Obviously, the surest way to avoid 
trouble is to waste all returns that 
pass through any apparatus that 
could possibly cause contamination 
of the condensate. If the amount of 
such condensate is small, it would 
probably be more economical to 
waste it than to set up the equip- 
ment and procedures necessary for 
protection. If, however, it does not 
appear economically wise to waste 
the condensate, the cost of vari- 
ous means of protection should be 
weighed against the savings in heat, 
water and feed water treatment that 
are gained by using the returns. 


Use of Heat Exchanger 

A heat exchanger may be used to 
avoid wasting the heat in the con- 
densate before the latter is discarded. 
With this system, the heat that is 
extracted from the returns is taken 
up by the feed water and sent back 
to the boilers. By this means, wastage 
is practically reduced to loss of water 
and treatment. There is some danger 
of contaminating the boiler water if a 
leak should develop in the heat ex- 
changer, but vessels for this purpose 
are usually designed to withstand 
corrosion and other causes of leakage. 


The Dual Return Tank System 

A simple means of protecting boil- 
ers against fouled condensate is the 
use of twin return tanks. All con- 
densate that may become contam- 
inated is returned to the tanks which 
are arranged so that only one of 
them is connected to the boiler 
make-up line at any one time. While 
one tank is connected to the make-up 
line, the other is used to collect re- 
turns from the system, and when it 
becomes filled to a predetermined 
level, its contents are tested. If the 
test proves satisfactory, the tank is 
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A combination of oil and sugar leaked into 
the condensate” 


then switched to the boiler make-up 
line and the other tank is switched 
to receive the incoming condensate. 


Measuring the pH Value 

The preceding means of protection 
can be used regardless of the type of 
contamination. But the three meth- 
ods that follow employ sensitive in- 
struments that will detect only cer- 
tain types of contaminants. They 
should be used only with the advice 
of feedwater specialists and accord- 
ing to the instructions of the instru- 
ment makers. 

The pH measuring method can 
only be used where the type of con- 
tamination will show a positive acid 
or alkaline condition when mixed 
with the feed water. Meters for 
measuring the pH value of water are 
quite sensitive and can be employed 
in connection with a warning device 
that will signal the operator when 
the pH value of the returns shows a 
slight change. 


The Photo-electric Cell Method 

The photo-electric cell is quite ef- 
fective in detecting fouled returns 
when the type of foreign material is 
such that a small amount of it mixed 
with the return water will cause dis- 
coloration or clouding. The photo- 
electric cell is focused through glass 
ports in the return line, and any dis- 
coloration or clouding of the water 
intercepts the light beam. When the 
beam is cut off, a warning signal is 
activated through a series of relays. 


Conductivity Meters 

Probably the most widely used 
protective device for detecting acids 
or certain chemicals in the returns is 
the conductivity meter. This device 
may be arranged to make a record of 
the electrical conductivity of the 
condensate, or it may merely be an 
indicator. Conductivity meters are 
generally used with a device which 
causes a warning bell to ring, or 
operates a dump valve which will 
send all condensate to waste if con- 
tamination shows up. 


Combined Methods of Protection 
plants devise methods of 
suitable to their own 


Some 
protection 
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equipment, or combine various meth- 
ods according to the degree of haz- 
ard involved. In one chemical plant, 
for example, the hazard was recog- 
nized after acid entered the boilers 
with the returns, but was fortunately 
discovered before any great amount 
of damage resulted. All acid heaters 
were changed to operate with a 
vacuum on the acid side and a posi- 
tive pressure on the steam side. 
Thus, any leakage within the heater 
would result in a flow of steam or 
water into the acid instead of the 
acid flowing into and contaminating 
the condensate. The vessels were also 
equipped with protective devices 
which dumped all condensate to the 


sewer if the vacuum was lost. A small 
sampler tank was arranged to col- 
lect a portion of the returns for test- 
ing at regular intervals. A conductiv- 
ity meter was installed and served 
to operate a dump valve if acid was 
detected in the water, and as a final 
measure of protection, a dual return 
tank system was installed. 

Few plants require as much pro- 
tection as this chemical plant, but 
the case demonstrates how impor- 
tant this question of contaminated 
condensate can become, and _ il- 
lustrates the need for carefully 
weighing the cost of protection 
against the hazards of inadequate 
protection in any plant. 





Know-how Saves V-Belt Money 


Here are a few sensible suggestions concerning the in- 
stallation and care of V-belts that will not only save 
money but also much unnecessary grief from belts go- 
ing haywire at critical times. Written by an engineer 
who has taken care of many such belts, the article is of 
particular value to practical operating engineers 


By PAUL C. ZIEMKE 
Oak Ridge, Tennessee 


SS a confusion still 
prevails concerning the techni- 
calities involved in the purchasing 
and use of the very versatile V-belt. 
Cne still hears all too often the state- 
ment from men who should know 
better —‘“‘I pull ’em all up snug 
when I replace ’em. That way there 
are no shirkers and each belt carries 
its full share of the load.” 

Yet very wrong that theory is; for, 
during a period in the development 
of a swanky new sub-division, before 
the new residents realized that their 
private well water was quite hard, 
and that fire insurance rates were 
prohibitive for lack of water mains, 
everyone had an electrically powered 
pump. A deluge of complaints to the 
several pump firms that the motors 
were prone to pop line fuses at the 
most embarrassing times led to a 
concerted investigation. All the in- 
stallations were serviced by a coun- 
try electrician and he didn’t like 
squealing belts when the motor 
started, nor did he like slack that 
oscillated as the pump ran. 

By the same token it 


is indeed 


foolhardy to attempt to economize by 
the replacing of only those belts in a 
drive that fail utterly. If one must be 
saving it would be a little less Scotchy 
if one retained the remaining mem- 
bers of a drive and carefully matched 
these with others to form a second 
rate set that might function with 
some degree of satisfaction. 

Like the old saw — “‘How much 
wood could a wood chuck chuck, if a 
wood chuck could chuck wood?” a 
timely question is — HOW ae agh 
SHOULD A V-BELT BE? Well, i 
should not necessarily be tight at all 
for a sagging belt is most assuredly 
no real cause for anxiety. Ask the 
manufacturer’s representative; he 
knows. There is still too much confu- 
sion as to the relation between belt 
length and sag. With this befuddled 
thinking it is apparent that we have 
an exaggerated understanding of the 
difference in length between V-belts 
on a multiple belt drive. 

The explanation lies in the fact 
that factory measurements of belts 
are made on conventional grooved 
pulleys spinning at rated speeds and 





TENSION VALUES FOR CORRECTING BELT SAG 


Sheave Center 
Distance-inches 


"Y 


Sag In Inches 
2 3 

.513 
-343 
.240 
.200 
.170 
-054 
.030 


080 
780 
590 
440 
300 
120 
-060 
-035 


ecocoocoo- 
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under average load conditions. Hence 
the name Matched Sets is no mis- 
nomer at all. Each belt is legibly 
stamped with a number that will con- 
vey to the customer the plus or minus 
tolerance developed by the tension 
and measurement test. 

The value 50 has been established 
by belt manufacturers as a base 
number. It then follows that any 
belts stamped with numbers below 
50 are known as the minus tolerances 
while those above 50 are plus toler- 
ances with a differential of 1/10 in. 
indicated. The same control decrees 
that the maximum length of differ- 
ence allowed between shortest and 
longest belt in a matched set is only 
1, 10 in. per 100 inches, or 1, 10 of 1 per 
cent. Obviously stretching the short- 
est belt of a given set this small 
amount will do it no harm whatever. 

The table gives the differential in 
length between a belt which is tight 
and one which is loose on the same 
drive. The figures indicated refer to 
180 degree contact of are for both 
sheaves with some variation per- 
mitted for other ratios. 


Believe it or not, some people actually LUBRICATE 
V-belts just a little 


There is considerable difference in 
the appearance of belts as they idle or 
carry full load with the most slack 
being present in the latter. This leads 
some engineers to believe that the 
belts “‘are wobbling all over the 
drive” and this obviously is a gross 
exaggeration engendered by igno- 
rance of the underlying facts regard- 
ing sag and belt length. Note the 
table where on a center distance of 
100 inches a sag of 2 inches would 
appear to be severe. Yet by adjusting 
the motor base just 0.054 in. wider as 
to sheave centers, the sag is removed. 

A drive often tricky to engineer 
properly is one where, through 
modernization of the drive, only 
the driver is converted to a V-grooved 
sheave and the driven pulley is uti- 
lized as is with its crowned face that 
tends to keep the V-belts in place 
through their tendency to climb to- 
ward the center. Here is where the 
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manufacturers’ matching can really 
pay off since the longest members of 
the set will need to be placed on the 
crown of the driven pulley. 

Any failure to comply with that 
precaution will all too soon wind up 
in an embarrassing tangle for the en- 
gineer, as the pulsating load tends 
to cause corresponding fluttering of 
the belt sag to a point where one belt 
rnember climbs over the other and 


the drive is practically ruined. Such a 
drive once carefully set up with 
matched belts will function well for 
years if the pulley faces are kept free 
of lubricants and the tension is care- 
fully maintained. Obviously, of all 
belt drives this is one where old belt 
members cannot be run with new 
units. 
Finally 

belt drives 


much condemnation of 
is unfounded since the 





Comparative Tests 
Different Fuels 


By C. T. 


of 


BAKER, Consulting Engineer 


Table |. Comparison of cost factors in burning oil, coal, wood and slabs 





OlL 


COAL 


woopdD 





Number of tests con- 


sidered 5 5 


1 4 





Cost of fuel (incl. frt.) $1.19 per bb! 


$4.86 per ton 


$3.34 per cord $2.475 per cord 





Cost of unloading at 
plont (@ 4¢ per kw hr 


(Oil) $0.00671 per bb! 


$0.1177 per ton 


$0.085 per cord $0.1765 per cord 





Weight of fuel per unit 
of measurement (oil at 


85 F) 324 Ibs per bb! 


2000 Ibs per ton 


2752 Ibs percord 3500 Its per cord 





Cost per ib for fuel, 


incl. frt. and unloading $0.005768 per Ib 


$0.002489 per Ib 


$0.001245 perlb $0.0007576 per Ib 





Btu per Ib fuel as fired 18732 Btu 


13490 Btu 


8962 Btu 7740 Btu 





Cost of fuel per million 
Btu (incl. frt. & unload- 


ing) $0.2011 


$0.1845 


$0.1389 $0.1095 





Net equivalent evapo- 
ration from and at 
212 F per ib (allowing 
3.5% for burners in 


case of oil) 14.245 Ib 


9.452 Ib 


6.565 Ib 4.0718 Ib 





Efficiency of boiler and 
furnace using given 


fuels 76.06% 


67.67% 


707% 51.0% 





Cost of evaporating |! 


Ib water $0.00026451 


$0.00026331 


$0.00018964 $0.000 1 8606 





Cost of evap. 1,000,- 


000 Ib water $264.51 


$263.31 


$189.64 $186.06 





Cost of evap. 235,000 
Ib water (Avg. 24-hr 
evap) 





Cost per 24-hr han- 
dling fuel at plant (coal 
& wood passers) 





Net cost per 24-hr op- 
eration with given fuels 
(assuming all wood pd. 
for is received) 





Percentage of wood 
pd. for actually recd. 
at plant 





Net cost per 24 hr op- 
eration with given fuels, 
correcting for shortage 


in wood receipts $62.12 


$65.38 
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trouble experienced is all too often 
not the fault of the belts at all but is 
directly chargeable to the sheaves. 
Hard as they are, compared to the 
comparative softness of the textile 
and rubber belts, they do wear out in 
time to produce distorted grooves. 
There is also the mechanical abuse 
suffered as pulleys are pulled off 
the shaft or pressed on again. Much 


complished by nothing more techni- 
cal than a heavy hammer in the 
hands of a husky mechanic. Next in 
importance is the frequent offense to 
good engineering where a careless job 
of alignment has been performed by 
the millwrights. Here the drive may 
have been right once, but the end play 
in motor shaft or the driver did in- 
crease slowly and the drive is now 
badly out of alignment to cause un- 


due side wear and heating of the 
belts. Bent shafts, though rare, are 
mighty hard on belts too. 

One might not expect to find this 
true, but some people actually /ubri- 
cate belts just a little to avoid the 
screech as the motor is thrown across 
the line or to eliminate the squeak 
when running steadily. Better do a 
little tension adjusting and dress the 
glazed belts a little with sandpaper. 


of that pulling or pressing is ac- 





burners in common use at that time. 
The figure has been greatly improved 
since these tests were made. 


the oil burners for heating and 
atomizing the fuel oil. This was a 
very close value for the type of oil 


SOME YEARS AGO, while chief 
J engineer of a group of utility 
plants, the writer had boiler tests 
made at one of the properties of the 
group, to determine the economic 
values of the different fuels available. 
Since cord wood and slabs, delivered 
to the plant site, were obtainable at 
a very satisfactory price, both were 
burned during periods of assured 
supply; but when wood fuels were 
not available in adequate quantity, 
oil was burned. 

Cost of operation with the various 
fuels tested was not influenced by a 
variation in the cost of boiler room 
labor, because only one fireman was 
used on a shift, regardless of the fuel 
used. Both the cord wood and the 
slabs were trucked to the boiler room 
by plant laborers employed as gen- 
eral utility men. Most of the time, 
however, the suppliers delivered the 
fuel directly to the boiler room and 
adjacent storage area, convenient for 
handling by just one fireman. 

The boiler plant consisted of two 
water tube boilers, rated at 200 hp 
each, and an open-type exhaust steam 
feedwater heater and a water treating 
system. Details of the boilers, such 
as tube heating surface, drum sizes 
and other physical dimensions, have 
been lost or misplaced, and unavail- 
able for inclusion here. However, 
such data are not germane to the 
results of the tests reported here in 
the tables. 

The pressure carried was 140 psig, 
with no superheat. One pound of 
pressure, or slightly above, was main- 
tained on the feedwater heater which 
had been designed for a safe working 
pressure a few pounds above atmos- 
pheric pressure. This provided a 
temperature of about 210 F. All the 
heat absorbed by the water delivered 
to the heater was supplied by exhaust 
steam. The heater shell was pro- 
tected against damage from over- 
pressure by a spring-loaded safety 
valve, plus a back-pressure valve 
set to maintain a constant pressure 
on the unit. 

In addition to the oil separator, 
which was an integral part of the 
heater, a second separator was in- 
stalled on the exhaust inlet pipe to 
the heater. 

The accompanying tabulations 
show the performance of each of the 
fuels tested. It will be noted that 314 
per cent of the steam generated was 
charged to the steam consumed by 


Table ll. Comparison of weights and Btu valves of oil, coal, wood and slabs 





BY ACTUAL TEST 
COAL, LB Oil, LB 


0.46 
0.664 2.32 
1.505 1 3.50 
0.432 0.286 1 


COAL, TONS SLABS, CORDS 


Wood, Cords 0.955 3.9 
Coal, Tons 1 4.08 
Oil, Bb! 0.245 ] 
Slabs, Cords 0.752 3.08 


WwooDn, SLABS, LB 





Wood, Lb 1 1.61 
Coal, Lb 
Oil, Lb 

Slabs, Lb 


0.694 
1 





Oil, BBL 





1.27 
1.35 
0.325 
1 





BY ANALYSIS 
COAL, LB OlL, LB 


0.477 
0.734 


SLABS, LB 


1.16 
1.78 
1 2.42 
0.413 1 


Oll, BBL SLABS, CORDS 


woon, 





Wood, Lb 1 
Coal, Lb 1.53 
Oil, lb 2.10 
Slabs, Lb 0.8565 


wooon, 


0.652 
1 


1.36 
0.564 





COAL, TONS 





4.04 0.91 
4.50 1.012 
0.222 ! 0.225 


0.987 4.45 ! 


Wood, Cords 1 
Coal, Tons 1.11 
Oil, Bbi 0.248 
Slabs, Cords 1.10 


0.896 
! 





BY ANALYSIS 
Olt 


18,732 
6,100,000 


SLABS 


7,740 
27,100,000 


COAL 


13,724 
27,450,000 


woopD 


8,962 
24,600,000 





Btu per Ib 
Btu per unit of measure 





Table Ill. Comparison of costs for equal economy of oil, coal, wood and slabs 





woopD SLABS COAL Ol 


By Freight 


woood 
Local 


3432 Ib 
per cord 





2000 Ib 
per ton 


325 Ib 
per bb! 


3500 Ib 
per cord 


2752 Ib 
per cord 


Weight of fuel per unit of measurement 
(oil taken at 85 F.) 





Net equivalent evaporation per ib of fuel 
as fired (assuming 3.5% to be used by 


burners in case of oil) 14.245 Ib 


6,648 Ib 6.563 lb 4.0718 Ib 9.452 lb 








Net equivalent evaporation per unit of 
measurement of fuel (assuming 3.5% to be $ 
+ 


used by burners in case of oil) 22822 Ib 18057 lb 14250 lb 18904 Ib 4630 Ib 





Per Ton Per Barrel 

$2.90 $0.71 
3.31 0.81 
3.52 0.86 
3.75 0.91 
3.93 0.96 
4.14 1.01 
4.35 1.06 
4.56 1.12 
476 1.17 
4.97 1.22 


Per cord 

$2.18 
2.50 
2.65 
2.81 
2.97 
3.12 
3.28 
3.43 


Per cord 
$2.77 
3.16 
3.36 
3.56 
3.76 
3.96 
4.15 
4.35 

5.75 4.55 3.59 

6.00 475 3.75 

Note: — A car of slabs as ordinarily loaded will average 8.5 cords of 3500 Ib each. This weight of 3500 Ib is ap- 


plicable to comparatively green slabs — that is, to slabs which were sawed from green timber from 5 to 10 days pre 
vious to the time the weights were taken. 


Per cord 

$3.50 
4.00 
4.25 
4.50 
4.75 
5.00 
5.25 
5.50 


TOTAL COSTS at which all fuels would be 
equally economical under actual operating 
conditions 
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Automatic 


Muller Control 


By HOWARD T. BAILEY 
Supervisor Electrical Maintenance, Brillion Iron Works 


Ke EPING the proper mulling cycle 
is highly important in the prepa- 
ration of facing for foundry molding 
operations. Mixtures that are mulled 
for too short a period do not make use 
of all the ingredients that go to make 
up the batch which invariably results 
in a poor mixture. Extended mulling 
cycles are also to be avoided as the 
tendency towards heating and a 
sticky mixture becomes more pro- 
nounced when the mulling cycle* is 
prolonged. 

Obviously the person in charge of 
mulling operations cannot hope to 
obtain the desired results unless there 
is some kind of fixed time limit to 
control these cycles. In order to keep 
proper control of all the mulling op- 
erations the following provisions 
should be incorporated in the control: 


1. The time cycle to be adjusted over 
a wide range to accommodate 
the different mixtures. 

All batches to be automatically 
recorded at the completion of 
each cycle. 

The blower to be started at the 
beginning of the cycle and shut 
off when the muller is being 
unloaded. 

The possibility of dishonesty on 
the part of the operator to be 
eliminated by arranging the cir- 
cuit so that the batches will not 
register if muller is unloaded 
before the time interval has 
expired. 

Absolute accuracy is of prime im- 
portance as a control that could 
not be depended upon would be 
worthless to both operator and 
management. 


With these thoughts in mind, an 
automatic control was designed by 


Fig. 1 
ing 
their edge and creating pressure nateria 
by a constant rubbing action. Their action is similar 
to that of a mortar and pestle in that they knead 
and smear the material worked on, rather than 


grinding it 


Fig. 1. Pan type mulling machine 


H. K. Leedy to control the operation 
of a 50-hp muller with all the above 
provisions included in its design. The 
control has been in daily use for the 
past five years and has proved satis- 
factory both in dependability and 
accuracy. 

As will be noted in Fig. 2, Load 
Relay, LR, is energized through a 
current transformer that is con- 
nected in series with the motor leads. 
An increase in the motor load, cor- 
responding to the setting on the load 
relay, will energize the load relay 
holding coil and will start timing 
operation in the control. At the end of 


T-! 


O:1f0R-! 


220V 


CURRENT 


the timing cycle the timer, through 
its associated relays, sounds the 
buzzer, warning the operator that the 
batch is ready to be unloaded; when 
the muller is unloaded the following 
operations take place: 


1. Load relay drops out. 

2. Timer is de-energized and returns 
to zero. 

3. Count is registered on counter. 

4. Blower solenoid valve shuts off. 


Little maintenance should be nec- 
essary on a control of this type other 
than frequent inspecting and cleaning 
of relay contacts. 


SIGNAL 


TRANSFORMER 


Fig. 2. Automatic control for the operation of a 50-hp muller 


T R. W. ¢ 
ormally open, one 

netic engaging clutch. R-1, 

relays 

R-3, R-6: Single pole, normally open contact relays 

C: Counters 


ramer adjustable timer; one contact 
ontact normally closed. Mag 
R-2, R-4, R-5: D.P.D.T 


R-7: Single pole relay, normally closed contacts 
LR: Westinghouse load relay; adjustable for differ- 
ent load conditions. With this adjustment set for a 
particular load condition, counter will aot register 
if load is too light 





Don't Let This Happen 


TWO BOILER REPAIRMEN were roll- 
ing tubes in a water tube boiler. They 
were hot and wet as they worked in 
the upper drums because the valves 
in the header lines did not seal tightly, 
and a continuous flow of steam and 
hot condensate leaked into the boiler. 
On the second day the men finished 
the upper tube ends and went to work 
in the mud drum. But they had to 
leave the blowoff valves open to drain 
off the water that flowed down from 
the steam drum. 

The work was nearly finished 
only four more tubes to roll in the 
mud drum — when a fireman out on 
the operating floor noticed that the 
water level was too high in a boiler 
next to the one being repaired. He 
decided to blow it down, but forgot 


In Your Plant 


that men were at work in the adja- 
cent boiler. The blowdown lines from 
both boilers lead to a common header, 
and when the fireman opened the 
valves a deluge of scalding water shot 
up into the drum and over the repair- 
men. The burns they received before 
they could escape proved fatal. 

This tragedy should be a reminder 
to all who enter boilers. As reported 
in The Locomotive this and similar 
occurrences are not unusual cases. 
Many safety warnings have been 
issued on the subject, and the ASME 
Suggested Rules For Care of Power 
Bowlers has this to say about it: 

C-116 Before entering the shell 

or drum the plant inspector shall 

see that the blowoff and surface 
blowoff valve, the main and aux- 


Wiery steam valves, feedwater 
valves, and all other valves on con- 
necting pipes are closed, and a reli- 
able mathod of safeguarding these 

anyone is inside the 
boiler shall be used. 


It’s simple and cheap to prevent 
such an accident. Attach a warning 
sign to valves that could admit 
steam or water to the boiler and you 
can be reasonably sure that no one 
will open the valves. A chain and 
padlock will guarantee that a valve 
will not be opened thoughtlessly. In 
one plant, the blowoff valve is taken 
right out of the line on a boiler that 
is drained for cleaning or repairs. 

If your plant has special safety 
equipment for this hazard, use it 
even if you are going into the boiler 
for “just one minute”. It takes no 
more than a second or two for some- 
one to open.a valve and let scalding 
water or steam shoot into the open 
boiler. If special equipment is not 
provided in your plant, get it or make 
it; protection is so simple that there 
is no point in taking a chance. 
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CAPACITORS CuT COSTS 
AT SHAMROCK HOTEL 


THE MULTI-MILLION dollar Sham- 
rock Hotel at Houston, Texas, has 
been able to cut operating costs by 
$760 a month by the application of 
capacitors to their distribution sys- 
tem, according to Glenn McCarthy, 
hotel president. 

The hotel has 1100 rooms, some of 
which feature radio and television 
facilities and individual air-condition- 
ing units. Prior to the installation of 
the capacitors, furnished by the 
General Electric Co., the huge hotel 
was maintaining only a 77 per cent 
power factor, and as a result had an 
average monthly power bill of $8940 
for a six-month test period. 

After application of a total of 1210- 
kvar capacitors of various sizes to 
their air-conditioning motors, motors 
driving their m-g sets, cooling tower 
motor circuits and power distribu- 
tion feeder circuits, power factor was 
improved to 97 per cent. At this rate, 
the average monthly power bill, dur- 
ing the same six-month test period 
would be only $8180, a monthly sav- 
ing of $760. 

The total cost of all the material 
wire, conduits, circuit breakers, ca- 
pacitors, and the like, was only a 
little more than $9100, and at the 
present rate of saving, the installation 
should pay for itself in less than 
twelve months. 
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LARGEST STRANDED CON- 
DUCTOR 


THE LARGEST stranded electrical 
conductor ever supplied for an over- 
head transmission line is currently 
being manufactured by Aluminum 
Cempany of America at its plant in 
Massena, N. Y. The conductor, 1.6- 
inch diameter Expanded ACSR (Alu- 
minum Cable Steel Reinforced), has 
been purchased by Appalachian Elec- 
tric Power Company, a subsidiary of 
American Gas & Electric Com- 
pany, for the initial part of a 315-330 
KV transmission system. This sys- 
tem is described in “‘ Technical Paper 


Showing construction of 

the 1.6-in. diameter 

electrical conductor for 

the initial section of a 

315-330-v transmission 
line 


1951—POWER ENGINEERING 


51-11’’, presented before the Ameri- 
can Institute of Electrical Engineers 
in January, 1951 by Philip Sporn, 
E. L. Peterson, I. W. Gross and H. P. 
St. Clair of American Gas & Electric 
Service Corporation. 

Alcoa’s introduction of this type of 
ACSR for super-voltage lines comes 
after twenty years of development 
and testing. In 1947, Alcoa supplied 
1.65-in. and 2.0-in. diameter Ex- 
panded ACSR for the Tidd 500-kv 
Test Project sponsored by the Ameri- 
can Gas & Electric Company. 

Expanded ACSR is designed to 
provide the large diameter required 
to minimize corona, with economy 
in the use of metal, and at the same 
time to maintain the customary 
relationship between strength and 
loaded weight of conductor. The 
“Expanded” diameter of this con- 
centric strand conductor is ob- 
tained by introducing nonmetallic 
strands of suitably treated fibrous 
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material in the intermediate layers 
between the steel core and the outer 
layers of aluminum wires. The con- 
ductor is being shipped on 84-in. 
diameter steel reels, each containing 
1500 ft of cable. The gross weight is 
10,000 Ib per reel. 


SUPPRESSION OF ARCS 
ACROSS RELAY CONTACTS 


ONE OF THE troubles encountered 
in the operation of inductive relay 
circuits, especially where the opera- 
tion of the relay is frequent, is the 
burning of the operating contacts. To 
prevent arcing at these contacts, a 
series connected capacitor and re- 
sistor is usually connected across 
the relay coil. That such an arrange- 
ment damps the transient surge of 
the coil is well known, but the design 
theory is not as generally a? iated. 

Some time ago, R. Gilbert 
gave a very clear and simple explana- 
tion of the theory of the surge sup- 
pressor circuit in Weston Engineering 
Notes, published by the Weston Elec- 
trical Instrument Co. This explana- 
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R-C Relay Suppressor Circuit Diagram 


tion may not satisfy the rigorous 
theorists but it is amply sufficient 
for the practical engineer interested 
in reducing maintenance costs. 
The diagram represents a coil, 
having an inductance L and a re- 
sistance R;, operated by a sensitive 
primary contact which is to be 
protected from current and potential 
surge transients. The coil is shunted 
by a series R-C circuit, consisting of 
a resistor R., having a value: 
R. = R: R (1) 

and a capacitor C, having a value: 
L 

Cc (2) 
R 

expression (2) 


Rearranging gives: 


RC time constant (3) 
so the time constants of the branches 
are equal. Also, from expression (2): 
the total resistance 
L 
2R =2 pes 4) 
a 
by resonant circuit theory and the 
circuit, L, C and 2R, is critically 
damped. 
This combination of matched time 
constants and critical damping means 
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that the impedances of the branches 
are numerically equal but of opposite 
reactive sign, therefore, the reac- 
tances cancel and the combined cir- 
cuit is purely resistive at all frequen- 
cies. As a pure resistance the circuit 
cannot develop transients. The pre- 
sented resistance is 

The speed of response, however, 
is still limited by inductance, and can 
only be improved by increasing R; to 
reduce the time constant, which 
increases R, and decreases C as 
design values. 

In most cases C will be large and 
can best be a low-voltage electro- 
lytic capacitor. But if the ideal is 
inconvenient, any R-C combination 
will improve the transient situation, 
provided the time constants of the 
branches are equal; neglect require- 
ment (1) but observe: 

R. C 
Ri 


as a concession design. 


NEW METHOD OF STARTING 
3-PHASE MOTORS 


A NEW METHOD of normal voltage 
reduced current starting for induc- 
tion motors was presented recently at 
the American Institute of Electrical 
Engineers Meeting, at Madison, 




















T |) 


Wisc. According to P. L. Alger, H. C. 
Ward, Jr. and F. H. Wright, authors 
of the paper, all of the General Elec- 
tric Co., the scheme consists in con- 
necting one phase of a three-phase 
winding in series during the starting 
period only, the other phases having 
circuits in parallel. When full speed is 
attained, the series connected wind- 
ing is opened momentarily, and then 
put back on the line in parallel. 

This gives the advantages of re- 
duced current without any current 
surge on reclosing, no external im- 
pedance, and a low cost of control. It 
provides about half torque with two- 
thirds average current, as compared- 
to full voltage starting; it gives a 
smooth torque curve on the Y con- 
nection, and only a small one-third 
speed torque dip on delta connection; 
and it allows about 50 per cent 
greater stalled time than on full 
voltage. 

Although this type of connection 
will draw unbalanced line currents, 
this appears unimportant. In most 
cases there will be other machines on 
the line to act as phase balancers 
and absorb the relatively small nega- 
tive sequence current. 

This split winding method of 
starting with K-2 (K equals the ratio 
of the number of turns in series of the 


HAWK ROES 


"We got to do some water conditioning. | never know what I'll find in it next!" 
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unbalanced phase to the number of 
turns in series on a normal balanced 
phase) gives fully comparable per- 
formance to the usual compensator 
method with an 80 to 85 per cent tap. 
It has the advantage of no current 
surge on transition from starting to 
running connection, of requiring less 
equipment, and an ultimately lower 
cost. The method may be applied to 
any dual voltage motor having 9 
leads brought out. Single voltage 
motors especially built for this 
method will require only 5 leads 
brought out. 


As compared to the part-winding 
method of starting, it has the im- 
portant advantage of smooth start- 
ing on the first position, no current 
surge on transfer to running position, 
and adequate thermal capacity. 

The split-winding method is es- 
pecially adapted to cases where ‘‘soft’” 
starting is desired, without any sud- 
den torque peaks. 

As compared to the reactor method 
of starting, the split-winding gives 
greater torque per ampere and re- 
quires less equipment and smaller 
size auxiliary contactors. 





PRACTICAL HINTS 


FLY ASH FLOWS FREELY IN 
INSULATED HOPPERS 


MINERAL WOOL insulating blocks 
on outdoor precipitator hoppers at 
the Sewaren Generating Station of 
the Public Service Electric and Gas 
Company of New Jersey keep fly 
ash hot and dry — and flowing freely 

in freezing weather. The hot fly 
ash from furnaces servicing Sewaren’s 
boilers is stored in the hoppers and 
periodically emptied onto conveyors, 
dumped into trucks and sold (for fill, 
cinder block, etc.). Without insula- 
tion on the hoppers low outdoor tem- 
peratures would cool the fly ash, nor- 
mally received at 284 F, and produce 
condensation of moisture. Wet fly 
ash is heavier, more difficult to han- 
dle than when dry and often sticks 
in the hopper; slowdown of the re- 
moval process and extra maintenance 
time are eliminated by the mineral 
wool jackets. 


. rt tt 8, | 1% 
Ti Sr ae 


AND KINKS 


In the photograph, the two precip- 
itator hoppers servicing the No. 1 
boiler are covered with 1!4-in.-thick 
mineral wool blocks in 12 x 18-in. 
sections. Externally applied, the in- 
sulating blocks were placed between 
lugs which were welded to the sheet- 
metal surfaces on 12-in. centers. To 
secure the insulation, galvanized iron 
wires were tightly stretched over the 
blocks and bound to the lugs. A layer 
of insulating cement, '4-in. thick 
when dry, was trowelled over the 
blocks and was followed by a \4-in. 
thickness of weatherproof finishing 
cement. Two coats of oil paint fin- 
ished the installation. 

The technique used to insulate the 
Sewaren hoppers is successfully ap- 
plied in many industries where fly 
ash and other waste components are 
by-products of power generation. 
Carefully applied insulation permits 
uninterrupted operation independent 
of outside temperature. 








Fly ash hoppers at Sewaren Station insulated with mineral wool blocks. (Photo, Courtesy Industrial Mineral 
Wool Institute) 


BELT TROUBLE CAUSED BY IDLER 
By A. H. MOULTON 


IN A PAPER MILL the belt on a 200- 
hp electric motor gave a lot of trouble 
by running off motor pulley and rub- 
bing against motor frame, fraying the 
edge of belt. While there was no 
room for it to come off entirely, it 
rubbed so hard against motor frame 
that 4 inches were frayed off it in a 
short time. 

This was an endless cord belt ten- 
sioned by a floating type idler which 
also acted as a belt guide and could 
be adjusted to hold belt in center of 
pulleys. And it did so as long as the 
motor was driving the shaft, but as 
the motor was tied in with a water 
wheel and a steam engine, and the 


FS 
“MOTOR 
PULLEY 


- 
NORMAL PUL 
OF BELT 


DOTTED LINES SHOW 
REVERSED ORIVE 


Sketch of belt and idler 


water wheel was hand controlled 
from the beater room, when the room 
failed to cut off water when they 
dropped beater load, the water wheel 
or wheel and engine as the case 
might be took all load off motor, 
back-driving it and turning it into 
an induction generator. This would 
shift belt pull from bottom to top 
tending to lift idler, change its 
guide to throw belt off motor pulley, 
as it was not adjusted for this con- 
dition. 

Various schemes were tried to pre- 
vent this, none of which worked. So 
it was decided to do away with idler, 
put on a 3-ply endless leather belt, 
tightened by sliding motor on base 
through tension screw. This cured the 
trouble. See sketch. 


SUBSTITUTE COMPASS 


A SIMPLE SUBSTITUTE for a com- 
pass for drawing circles is shown. This 
consists of a suitable strip of card- 
board, held by a thumbtack or nail 


\ \ ———~ PENCIL 
LAP, 
“~S 


THUMB TACK 


at one end so that it can rotate. A 
small nail hole in the cardboard at 
the proper distance from the thumb- 
tack permits a pencil point to draw 
the circle. 
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Questions and Answers 





YOUR QUESTION about some 
problem in operation, mainte- 
nance or design will be pub- 
lished, signed only with your 
initials. 

Answers to your questions 
from other readers will be sent 
you as soon as received, then 
published as space permits, so 
that all may have the informa- 
tion. 





Q & A—THE POWER ENGINEER'S FORUM— 
HERE’S HOW IT WORKS 


You, too, answer questions 
from other engineers in the 
same way. You get paid well 
for published answers and also 
get the credit for knowing them. 

If other engineers help you 
solve your problem, you express 
your thanks, via the Q & A editor. 

Simple, isn't it? And effec- 
tive! Just ask engineers whe have 
tried it! 








Answer No. 480 


HE WANTS TO KNOW 
ABOUT BEARINGS 


IN THE APRIL issue, A. C. asked 
about taking lead readings, also 
asked about: the various babbitt met- 
als, the different kinds and what used 
for; should a bearing be poured on a 
mandrel; how and why are bearings 
grooved. Here’s the practical experi- 
ence of a man who ran bearing tests 
for a year for a large manufacturer 
of heavy equipment. 


Pointers from McDermid 


THE FIRST question relates to the 
so-called “lead’’ and “tin” babbitts. 
Scores of different mixtures have 
been tried, perhaps hundreds, but 
the usual formula is apt to run in the 
neighborhood of 80 per cent of the 
tin or lead, as the name indicates. 
As tin is the higher priced, it is nat- 
ural that a “‘tin’’ babbitt costs more, 
but in certain services, it is incom- 
parably the best. It will stand abuse 
and lack of care, especially poor 
lubrication, the best of any, without 
so much of a chance of failure. So, 
if your bearing is likely to be called 
upon to stand hard conditions, use a 
“high-tin”’ mixture, espcially if the 
bearing is small, if the item of first 
cost is not all-important, and if de- 
pendability is paramount. 

“High-lead”’ babbitts can be just 
as well used, IF good care, and espe- 
cially dependable lubrication, are 
provided, along with generous sizes 
of bearing areas. They will not stand 
up to high pressures as well as the tin 
mixtures, no matter how well cared 
for or lubricated. 

Babbitt metal gets its name from 
its inventor, Sir Isaac Babbitt, who 
invented a “‘high tin’’ mixture, said 
to be some 200 years ago. His mixture 
was approximately 85 per cent tin, 
10 per cent antimony, 5 per cent cop- 
per, later a trace of bismuth. The tin 
gave the mixture ductility and te- 
nacity, the antimony hardness, the 
copper strength, while the bismuth 
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gave it a high polish at the friction 
surfaces. It is safe to say that the 
original mixture is still very near 
unbeatable except in economy. High 
lead mixtures certainly beat it for 
first cost, but cannot beat it for all 
around dependability, especially if 
unfavorable conditions are encoun- 
tered. As to the high lead mixtures, 
standard practice has settled on 
somewhere near 87 per cent lead, 12 
per cent antimony, with 1 per cent 
bismuth. Some steel plant master 
mechanics swear by ‘“antimonial 
lead’’ as they describe it, meaning a 
mixture of 85 per cent lead and 15 
per cent antimony. With good care, 
especially as regards lubrication, 
some of the biggest mills maintain 
that it gives as good results as any. 
It must be borne in mind that the 
bearing areas must be of generous 
design for the pressures that are to be 
encountered, and the lubrication 
must be ample and continuous. 


Pouring Babbitt 


About placing the babbitt —- one 
engine firm handling well over 100 
tons of babbitt metal per month, 
used to pour in on smaller mandrels, 
and then bore out to size, as their 
standard regular practice. At one 
time they had on one order 25 gas 
engines, with main bearings 36 in. by 
48 in. —-a total of fifty main bear- 
ings 100 half shells. These were 
poured rough in the shop, erected on 
the job and a boring bar set up on the 
final location, which machined the 
bearings for these 40-ft long shafts 
right in position. 

So, if one has large important bear- 
ings with which to deal, he can have 
an excellent example to follow, espe- 
cially as most of the heavy machinery 
firms follow the same system. This is 
the type of machinery found in large 
mills, which same are sure the bear- 
ings are satisfactory when made of 
“high lead.” 

The firm-above noted used a mix- 
ture on that job, and as their stand- 
ard, for 1200 tons per year, of about 
63 per cent tin, 22 per cent lead, the 


remainder antimony with a trace of 
bismuth. They manufactured their 
own babbitt and kept this work under 
the control of an expert practical 
metallurgist and a high-grade chem- 
ical laboratory. To further aid them 
in dealing with babbitt problems, 
they designed and built a testing 
machine in their physical testing lab- 
oratory for the making of practical 
running tests on samples of all the 
kinds of babbitt metals that seemed 
possibly useful. 

First, a babbitt sample was chem- 
ically analyzed to determine just 
what was in the mixture. Then a 
sample for mechanical running test 
was made up, being poured in the 
test block and bored to exact size. 
This test block was placed on a 
smoothly ground test journal, set in 
the center of a shaft, which was sup- 
ported on two service bearings. The 
test block was held from rotating 
with the shaft by rigid stops, and was 
arranged so that with a system of 
compound levers, any pressure from 
50 psi to 2000 psi projected area of 
the test block could be obtained, with 
every precaution taken to prevent 
any misleading pressures such as any 
manner of side twists, entering into 
the results. Then the bearing, having 
been machine fitted to the newly 
groundjournal (it was reground for 
each sample tested) as closely as 
possible, was then spot scraped to as 
perfect a fit as could be made. 

Then it was placed in the machine 
and “run in” under oil bath lubrica- 
tion, with careful load control and 
close watching of its temperature, 
which was never allowed to rise to 
any great extent, until the test bear- 
ing showed a smooth cool-running 
glazed surface over 85 per cent of its 
projected area. The entire machine 
was allowed to cool down over night 
to be sure it reached room tempera- 
ture, the oil bath removed, and an 
accurately feeding oilcup set up to 
feed 60 drops per minute into the 
oil grooves of the bearing. Next the 
test piece was loaded at 200 psi and 
run under five minute temperature 
readings until the load produced its 
maximum steady temperature — then 
the load was increased to 300 psi and 
its behavior recorded —-and so on 
until the bearing under steady lubri- 
cation and speed failed by fusion. 
The company ran these tests steadily 
for two years, the last year under the 
handling of this writer — each “run 
in’ took from 40 to 50 hr and each 
final test from 8 to 16 hr, the finals 
running continuously until failure of 
the test piece. 

The summary of the two years ex- 
haustive tests showed that the “high 
lead”’ blocks always failed on this 
test with constant speed and lubrica- 
tion, at 500 to 600 psi load. Not one 
ever carried the 600-lb load success- 
fully —the “high-tin’”’ samples al- 
ways carried 1200 lb and one espe- 
cially good one went to 1600 lb and 
then the side bearings of the machine 
failed before the test block did. In 
general, we proved that the life of a 
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babbitt bearing is a function of real 
lubrication largely —- that to lubri- 
cate properly, the oil must get be- 
tween the surfaces — not just some- 
where near them — that oil grooves 
must be “relieved”’ on the “enter- 
ing” edge, so the oil will be drawn 
in between the rubbing surfaces with- 
out any chance of its failing to really 
get where needed. 

Most bearing designers allow plenty 
of area for the loads carried, and the 
majority of failures of babbitt bear- 
ings mean that some way the lubrica- 
tion failed to get between the rub- 
bing surfaces. That situation could 
come about through plain neglect of 
oiling —- by leaving the “entering”’ 
edge of an oil groove to bear hard 
against the journal, so instead of the 
groove feeding oil to the surfaces of the 
unrelieved edge it is actually scraping 
the oil off and away from the rubbing 
surfaces, instead of helping it to its 
proper place. 

Like the old woodworker’s answer 
to question “‘ How often should your 
machine’ s knives be ground?” his re- 
ply was, “Every time they get dull”’ 

so, oil grooves should be so placed 
that they will carry oil to all the 
rubbing surfaces, being also careful 
that excess and unnecessary grooves 
are not used, for they will only cut 
away good rubbing surface that could 
better be used to support the load 
carried. 

Care should be taken not to over- 
heat babbitt when pouring, as much 
of its value can be easily burned out 
of it and the surface is likely to be- 


come and stay gritty, instead of pol- 
ishing down to « smooth and nearly 
frictionless surface. 


Journal as Mandrei 


On some jobs, where slow speeds 
and easy conditions are to be en- 
countered babbitt can sometimes be 
poured directly in place using the 
journal for a mandrel. If the heat is 
not great enough to permanently de- 
form the shaft, the job may get done 
with no worse penalty than lots of 
scraping —- always a slow expensive 
job —to counteract the shrinkage 
which will make the fit too tight un- 
less so fitted after pouring. On high- 
speed light shafts, such as often are 
encountered in woodworking ma- 
chines, it is first class practice to 
make a mandrel around 0.003 in. per 
inch of diameter larger than the shaft 
that is to run in the bearings; pour 
your bearings on that. The shaft then 
can be placed in the bearings true 
and perfect and the two fitted to- 
gether with very little scraping, re- 
sulting in a very nicely running job, 
that you can go away from soon and 
forget all about. 


Handling a Hot Bearing 


Here’s another good stunt if you 
are plagued by a hot babbitt bearing. 
Let it run as hot as you dare with 
plenty of lubrication, but stop it be- 
fore surface damage is done to either 
the journal or the babbitt. Then let 
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it cool down stone cold, and re-start 
it. Most always it will then run as 
cool and sweet as you please. 

The explanation is that the hot 
shaft has expanded faster than the 
babbitt has and has forced the “high 
spots” of the babbitt back out of 
heavy contact with the journal, so 
that when the system cools down, 
there is tiny clearance where the hot 
spots used to be, though the fit is still 
snug, and really better fitted than 
any mechanic can do it. The net re- 
sult is that you get a better job with 
vastly less work, IF you know how 
to use judgment. 
Cincinnati, Ohio H. B. McDERMID 
Answer No. 483 


WHAT'S THE BEST WAY TO 
DETERMINE AMOUNT OF 
BOILER BLOWDOWN 


IN THE May issue, S.E.R. asked 
for comments from Q & A readers 
on the various ways of determining 
amount of boiler blowdown. The 
ways he mentioned are: hydrometer, 
evaporation and weighing of solids, 
chloride test and conductance meas- 
urements. 


TDS Means Little All by Itself, says Brage 


THIS QUESTION intrigues me, so 
here is what I think on the matter: 

There are many very good and 
scientific ways to find the right 
amount of boiler blowdown. For ex- 
ample, P & MO alkalinity tests are 
usually regarded as just the thing, 
with conductance measurements (elec- 
trical), hydrometer tests and weigh- 
ing the solids obtained by evaporat- 
ing a measured quantity of water. 

Personally, I am of the opinion 
that the TDS is relatively unimpor- 
tant. Rather it is the chemical con- 
stituency of the total dissolved solids 
that counts. Zeolite softening of water 
processes, for example, always in- 
creases the TDS over and above that 
of the raw water. 

This boils down to the point (ac- 
tually and figuratively) that one solid 
precipitates a scaie or sludge at a 
given concentration, while another 
solid precipitates a scale or sludge at 
a higher or lower concentration. 
Temperature and pressure, and the 
steaming rate, also are important 
factors to consider in boiler blow- 
down, as both are instrumental in the 
process of precipitating dissolved 
solids. 

There is no “‘best method”’ of find- 
ing the TDS. Also, the TDS, when 
found, means little without a knowl- 
edge of the chemical constituents of 
such solids as they existed in the 
boiler under the pressure, tempera- 
ture, and other conditions prevailing 
there. 

Spokane, Wash. OLIN LEE BRAGE 


They Have Used 3 Methods, says Penokie 

WE HAVE used three methods for 
determining blowdown of our boiler 
water, and over a period of two years 


have found that satisfactory results 
could be obtained by the chloride 
test, conductivity test, or by gravi- 
metric analysis. However in cases 
where sludge is appreciable, the total 
solids may be the best indication of 
required blowdown. The gravimetric 
analysis is the most accurate way to 
determine total solids but it is too slow 
in most cases. 

The conductivity test is not a 
direct measure of total solids, because 
the sludge particles have no effect 
on the test; only the dissolved solids 
affect the meter. However, the ratio 
of sludge to dissolved solids can be 
determined and this ratio can be 
used to calculate the total solids 
from conductivity readings in mi- 
cromhos. 

The ratio may be found as follows: 
Collect several samples of boiler 
water and determine their conductivi- 
ties, then find the total solids gravi- 
metrically as follows — Put 50ml 
of boiler water in a weighed evapo- 
rating dish and slowly evaporate to 
dryness; reweigh. Ppm total solids = 
weight of residue in grams < 20,000. 
Divide ppm total solids by conductiv- 
ity in micromhos to obtain a factor 
to find the total solids directly from 
the conductivity reading. Factor < 
micromhos = total solids. 

Average the factors obtained from 
several samples taken over the nor- 
mal operating range of the boiler and 
obtain an average figure. Check it 
from time to time especially if there is 
a change in water treatment. 
Calumet, Mich. CHARLES PENOKIE 


Answer No. 484 


WILL MIXING SAWDUST WITH 
COAL IN BUNKER INCREASE FIRE 
DANGER? 


THEY MIX about | car per week of 
pattern shop sawdust and shavings 
with the coal in their 400-ton con- 
crete bunker, said C. E. B., May 
issue. It improves the handling quali- 
ties of the coal and offers no firing 
problem in the stokers. 

But C. E. B. wants to know if it 
increases or decreases the dangers of 
spontaneous combustion in the bunker. 

Ambitious Al, in June issue, said 
don’t worry about it but provide 
CO, pipes into the bunker, or use dry 
ice, as Consolidated Edison Co. does 
to put out any bunker fire that may 
start. Here is more. 


Must Be High Ratio of Sawdust to Coal, 
says Brage 

HERE IN the Northwest, where 
there are more sawdust piles than 
there are cows in Texas, no forest 
fire that I ever heard of has been laid 
to spontaneous combustion in ary 
a one of them. They will soak u 
rainwater, and fresh sawdust will 
heat, just like grain in a bin. But to 
catch fire and go to blazing is some- 
thing else again. 

As every old-time ice cutter knows, 
sawdust tends to stop air circulation 
and thereby prevent meltage of ice 
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in storage. However, it will not in- 
hibit spontaneous combustion of coal 
unless it is mixed in large proportion 
with the coal. In other words, there 
must be a high ratio of the sawdust to 
coal. 

Spokane, 


Wash. OLIN LEE BRAGE 


Theoretically, Yes; Practically — Quien 
Sabe? 


THE QUESTION concerning mixing 
sawdust with coal increasing the fire 
danger in a bunker can only be an- 
swered by considering the nature of 
heat of combustion as it applies to 
spontaneous combustion and particu- 
larly the case in point. 

Combustion is not restricted to 
open flames but is everywhere. Iron 
rusts, wood rots, human body tissues 
perspire, all being in an act of com- 
bustion as oxygen combines with 
chemical substances releasing heat 
energy. The heat quantity is known 
as the “heat of combustion.” 

Coal is always in the act of spon- 
taneous combustion. The reason that 
it is stored without burning is because 
the heat of combustion has been min- 
imized by depriving the coal of neces- 
sary excess oxygen thus lowering its 
temperature below that temperature 
at which combustion could take place. 

General factors for spontaneous 
combustion of fuel are: size; mois- 
ture; oxygen supply; temperature; 
ventilation; and conductivity. 

Moisture is a catalyst in the oxida- 
tion reaction and the addition of 
wood waste and sawdust with its high 
moisture content would hasten com- 
bustion. 

In coal bunkers as a rule, gas pock- 
ets in fuel, which cause spontaneous 
combustion, cannot form because the 
coal is generally kept moving slightly 
at all times when discharged into the 
plant. 

High flash-point mineral oil is 
sometimes sprayed on coal to prevent 
spontaneous combustion. When sat- 
urated, the coal cannot absorb mois- 
ture or oxygen until its temperature 
and surroundings reach the general 
flash point of the particular oil, which 
is from 125 to 180 F 

From the foregoing considerations, 
technically the addition of sawdust or 
| any waste wood substance would in- 
crease the fire danger of coal in a 
bunker. However, whether or not this 
would be the “straw that broke the 
camel’s back,” cannot be answered 
by anything other than actual ex- 
periment. 

Fire insurance requirements often 
demand that a collecting method be 
installed in plants and all refuse pul- 
verized and collected in a storage bin, 
which is further connected to supply 
the boilers. Waste fuel is then auto- 
matically fired according to the boiler 
operator’s wishes. 

The same general conditions also 
apply to the storage of sawdust and 
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other wood wastes in a bin as regards 
spontaneous combustion. 

L. W. FITZPATRICK 
Jefferson City, Mo. 


Answer No. 485 


CAN VERTICAL STEAM ENGINES 
RUN WITHOUT CYLINDER 
LUBRICATION? 


AMBITIOUS AL brought up this old 
one in the May issue because he heard 
it discussed by old-time steam engine 
men. Some of them told him it could 
be done, but couldn’t show him an 
example and all the engines he’d ever 
seen were lubricated. 

However, in the July issue he was 
assured by several engineers that 
they had operated such engines and 
that it can be done under proper 
conditions. 

Principal of these is that they shall 
use very low-superheated steam and 
preferably saturated steam. Another 
condition sometimes mentioned is 
that with saturated steam, the cylin- 
der condensation will do it — BUT 

if you once start lubricating the 
cylinder with oil, you must continue 
it and can never go back. 

Another theory we have heard is 
that the graphite in the cylinder iron 
works to the surface and, together 
with the moisture, forms a lubri- 
cant. 

Most important, however, is the 
fact that the minute you get engines 
using high-temperature steam and 
especially designed for that, you’ve 
got to use real lubrication in the 
cylinder. 


Wheat the Navy Used to Say About It 


MY OWN EXPERIENCE has been 
only with turbine and Diesel genera- 
tor units, but Ambitious Al may be 
interested in what the old Navy 
Manual of Engineering Instructions 
had to say on the subject of lubrica- 
tion of steam cylinders on reciprocat- 
ing engines. 

“7-674 (1) Care shall be taken that 
the oil used for lubricating the piston 
rods and valve stems is not applied 
more freely than is necessary to pre- 
vent heating; and precautions shall 
be taken to prevent an excess of oil 
being drawn into the cylinders and 
valve chests and then passing to the 
boilers .. . 

“(3) . .. care shall be taken to 
prevent the oil being splashed on pis- 
ton rods and valve stems particularly 
from crossheads and guides. Wipers 
on piston rods and valve stems will 
help keep oil from being drawn into 
the cylinders and valve chests. 

“7-675. No graphite, tallow, or oil 
of animal or vegetable origin shall be 
used for the lubrication of piston 
rods, valve stems or the interior lubri- 
cation of steam cylinders and valve 
chests and as little as possible of any 
kind of oil shall be used for this pur- 
pose. (This instruction shall apply to 
every steam cylinder and valve chest 
for whatever purpose used.) Under 
ordinary conditions of working with 


saturated steam or superheated steam 
up to 75 deg of superheat at the en- 
gine, the water of liquefaction derived 
from the steam, and the oil carried 
in on the rod or stem should furnish 
ample lubrication for the working 
parts, but if this does not prove suf- 
ficient, pure mineral cylinder oil only 
shall be used.” 

That’s as close as I know to non- 
lubricated steam engines. It would 
appear that low superheat in the 
steam is the key requirement. 

R. H. FREYBERG 
Pleasantville, New York 


Answer No. 486 


WHAT'S RIGHT ANSWER TO PIPE 
COIL CONDENSATION PROBLEM? 


SOME MONTHS ago, Q & A readers 
were asked for the rate of condensa- 
tion per square foot of a 1-in. pipe 
coil carrying 135-psig steam and sub- 
merged in 60-F water. Several replies 
all gave different answers, such as: 
0.12, 0.9335, 126.7, 171.6 lb per hr. 

In the June issue we asked Q & A 
readers to set us straight on this. 
Here’s what Ira Butcher has to say. 


Many Variables Affect It, says Butcher 


ANSWERS to this question certainly 
are grounds for thinking engineers 
are a bunch of squirrels. However, 
they still get things done despite their 
apparent battiness. If it is important 
to know how much steam will be 
condensed under the conditions stated, 
why not try it out? 

Many variables will affect the rate 
of condensation; some of them are as 
follows: 

Is the pipe to be installed in a 
horizontal or vertical position? 

Is the water quiet or does it flow 
and if so how rapidly over the surface 
of the pipe? 

Is the pipe a dead end condenser or 
does the steam flow rapidly through 
it? 

Is the pipe standard, extra strong 
or double extra strong? Wall thick- 
ness effects the heat transfer rate. 

Of what material is the pipe made? 
Aluminum, brass, carbon steel and 
stainless steel are all common pipe 
materials and vary greatly in their 
heat transmission capacities. 

Tank coils are commonly said to 
have a heat transfer rate of 225 to 
475 Btu per sq ft per hr per deg F 
temperature difference, while the 
same author says a reasonable prac- 
tical heat transfer rate for high pres- 
sure tank coils with natural circula- 
tion is about 200 Btu per sq ft per hr 
per deg temperature difference. 

The above may be true or again it 
may be a “pipe dream.”’ Why not 
try it out? One author says doubling 
the liquid velocity increases the heat 
transfer rate about 75 per cent while 
increasing it five times results in 
raising the heat transfer rate to about 
360 per cent. It sounds reasonable 
and it may be right — or it may be 
screwball. 


Cincinnati, Ohio IRA A. BUTCHER 
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cal precipitator located at grade level. 
The gases then pass from the con- 
stant-speed motor-driven induced 
draft fan and are discharged through 
a short length of breeching into a 250 
ft masonry stack. 

Each combination dust collector 
and electrical precipitator is designed 
to remove about 97 per cent fly ash 
from the stack gases. 

b) TURBO-GENERATOR EQuIP- 
MENT — Steam is supplied from the 
boilers to 30,000 kw, 0.70 pf; 42,800 
kva, 3000 rpm turbo-generator units, 


tandem compound double flow ex- 
haust type, driving 10,500 v, 15 psig 
hyd n-pressure-cooled generators 
with direct connected main and pilot 
exciters arranged lengthwise along 
the turbine hall. T The condensing tur- 
bine has 22 stages with four extrac- 
tion openings and is designed for 850 
psig, 900 F steam at the throttle and 
is provided with extraction points at 
the 7th, 12th, 16th and 19th stages. 
The cooling water for generator hy- 
drogen coolers, turbine shaft seals, 
turbine oil coolers, pulverizer fan 
bearings, boiler feed pump bearings 
and air compressors is supplied from 
a head tank located under the roof. 


Two cooling water pumps, each of 
665 gpm capacity are used to circu- 
late the condensate through the 
above equipment and two conden- 
sate-cooling heat exchangers operated 
in parallel in a closed circuit. For 
normal operation one pump will cir- 
culate the cooling water through the 
equipment while the second pump 
will serve as a standby. The cooling 
water for the heat exchangers is ob- 
tained from the condenser circulating 
water lines. Each turbine exhausts to 
27,500 sq ft single-pass, cross-flow 
condenser equipped with divided 
water boxes and an internal cross- 
over valve. The condenser is designed 








Principal Equipment— Palermo Steam Power Plant—Societa Termo-Elettrica Siciliana 
Quantities Below for one Complete Unit: Boiler, Turbine, Auxiliaries, etc. Two Complete Units Provided. 


STEAM-GENERATING EQUIPMENT 


Boiler 1—Babcock & Wilcox Co. Single drum radiant 
type steam generator, 305,000 Ib per hr continuously, 
915 psi operating pressure, 910 F superheat outlet 
temperature when fed with 360 F feedwater, and when 
fired with pulverized coal. Heating surface | 1,438 sq ft 
and heot liberation at — lb steam per hour = 
17.400 Btu per cu ft per Hr. 
Gross efficiency at continuous rating is 90 per cent. 

is of the h tube type 
consisting of two sections with spray type attemperator 
between the sections for control of steam temperature. 
The i is of the in tube type. The flow 
of water in the economizer is counter flow in respect to 
the flue gases over the outside surface of economizer 
tubes in the top section and parallel flow in the bottom 
section. 
Air Heater heating surface is 100,830 sq ft. The Air 
Heater is so arranged that one half can be shut off by 
dampers to permit washing and maintenance. 
Pulverizers (3 per boiler) —Babcock & Wilcox Co. 
B & W Co. type E-64 mills, pulveri er fans, and pul- 
verizer feeders. 
Pulverizer Drives (! per mill) Compagnia Generale 
di Elettricita. 125 HP, 600 am 3000 v, 3 phase, 50 
cycle, T.E.F.C. induction M 
Pulverizer Fan Drives (1 t per pulverizer fan) —Com- 
pagnia Generale di Elettricita. 150 HP, 1500 rpm, 
3000 v, 3 phase, 50 cycle, T.E.F.C. induction Motor. 
Forced Draft Fan (| per boiler)—American Blower 
Corp. 84,500 net cfm, SP = 12.3 in., Temperature 80 F. 
Forced Draft Fan Drives— Compagnia Generale di 
Elettricita 300 hp, 1500 rpm, 3000 v, 3 phase, 50 cycle, 
T.E.F.C, Induction Motor. 
Induced Draft Fan (| per boiler)— American Blower 
<>. 152,500 net cfm, SP =10.2 in., Temperature 
35 


induced Draft Fan Drive—Tecnomasio italiano 
Brown Boveri 500 hp, 750 rpm, 3000 v, 3 phase, 50 
cycle, T.E.F.C. induction Motor. 

Soot Blower— Diamond Power Specialty Corp. Steam 
blowing type, air motor drive and controls. 

Stack 1—Mariani Battista Masonry type, 250 ft high 
x 12 ft diameter at top. 

= a Breeching—Bredc (italian licensee of B& W 








°.) 
Seneation Control and Iinstruments—Boiley 
Meter Co, 


POWER GENERATING EQUIPMENT 


Turbine—Generator 1—General Electric Co. 30, 
000 kw Unit, 22-Stage Condensing turbine, 850 psi, 
900 F steam at throttle, 4 heater extractions 7th, 1 2th, 
16th, and | 9th stages, exhausts to 1.68 in. Hg. Genera- 
tors, hydrogen cooled. Generator rating 42,800 kva, 
3 phase, 50 cycle, 10,500 v, 3000 rpm. 

Condenser 1—Foster Wheeler Corp. 27,500 sq ft 
Cross flow Condenser, single pass, divided water boxes, 
spring supported; twin element two stage steam jet air 
ejector; inter and after condenser, Two single-stage 
steam-jet evacuators, one used as hogging ejector on 
steam a one used as priming ejector on circulating 
water 

Gredating ‘Water Pumps 2—Foster Wheeler Corp. 
Vertical, motor driven, mixed flow circulating water 
pumps. 22, 000 o.com. 19 ft head. 
Circulating W. drives 2— General Elec- 
tric Co. 200 HP, 300 rpm, 3000 v, 3 panes 50 cycle. 
Traveling Water Screens 2— elt Co. 22,- 
000 gpm capacity. 8 ft wide copper den 
Traveling Water Screen drives 2— Genera! Elec- 
tric Co, 1% HP, 1500 rpm, 220 v, 3 phase, 50 cycle. 


FEEDWATER EQUIPMENT 


Condensate Pumps 2—Foster Wheeler Corp. Hori- 
zontal aenee centrifugal type. Capacity 500 gpm, 
head 325 ft. 

Conden: sate Pump Motor Drive 2— General Elec- 
tric Co. a HP, 1500 rpm, 920 v, 3 phase, 50 cycle. 


2—Dean Brothers Pumps, inc. Horizontal 
ft. 


Drip Pumps 
<_— centrifugal type. Capacity 100 gpm, 350 


Drip Motor Drives 2—General Electric Co. 
20 a 3000 rpm, 220 v, 3 phase, 50 cycle, induction 
Mot 

Boller Feed Pumps aaub ae Pump & Mo- 
chinery Corp. Hi I 6-st ifugal type. Ca- 
pacity 708 gpm, head 2960 ras 
8 Feed Motor 





Drives 2— General Elec- 
= me 700 hp, 1500/3700 rpm, 3000 v, 3 phase, 50 


Sotter Feed Pump Turbine Drive 1—General 
Electric Co. 700 hp, 3700 rpm, inlet Steam pressure 
850 psi, 900 F, exhaust to atmosphere. 
No. 3 Heater, 1—Foster Wheeler Corp. Closed Low 
Pressure Vertical heater, 984 sq ft heating surface. 
203,310 tb per hr of condensate heated from 98.7 F 
to 169.3 F, 50 psig shell pressure, 200 psig tube pres- 
sure, steam extraction from | 9th stage. 
No. 2 Heater, 1—Foster Wheeler Corp. Closed Low 
Pressure Vertical heater. Total surface 1000 sq ft, drain 
cooler surface 100 sq ft. 240,090 Ib per hr of con- 
densate heated from 170.1 F to 215.9 F, 50 psig shell 
pressure, 200 psig tube pressure, steam extraction from 
1 6th stage. 
No. 1 Heater, 1—Foster Wheeler Corp. Closed 
Vertical high on heater, total surface 2200 sq ft. 
Drain cooler surface 175 sq ft. Desuperheat zone sur- 
face 151 sq ft. 278, 500 Ib per hr condensate heated 
from 284.3 F to 361.7 F, 200 psig shell pressure, 1500 
psig tube pressure. Steam extraction from 7th stage. 
Decerating Heater 1— Worthington Pump & Ma- 
chinery Corp. Vertical steam jet type decerating heater 
Horizontal storage tank. 278,500 Ib per hr of water 
id to e of steam at 52.6 
psia. 10 min storage capacity, Steam extraction from 
12th stage. 
Evaporator 1—Foster Wheeler Corp. Capacity 10,- 
000 Ib per hr vapor, salt water feed, single effect, 
effective tube surface 1200 sq ft, 15 psig and 30 in. 
Hg shell pressure, 25 psig tube pressure, evaporating 
steam from | 6th stage extraction. 





COAL AND ASH HANDLING EQUIPMENT 
Coal Handling Equipment 


Coal Breakers—Pennsylvania Crusher Co. Torque 
breaker, a of approximately 45 capacity of 
Fos tons per hour. 

oal Seale (3 ‘per boiler)—Richardson Scale Co. 
} aw Bn type, unit capacity | 00 Kilos. hourly capacity 
10 metric tons. Totally enclosed, dust proof, all electric 
automatic weighing hopper scales. 
Ash Handling System, 1—Hydro-Ash Corp. Equip- 
ment includes ash hoppers, sluiceway equipment, fly ash 
lines to collectors and stocks, ash sump equipment, ash 
pit pumps. 


MISCELLANEOUS EQUIPMENT 


Turbine Ol! Purification System 1—Bowser, inc. 
Condensate coolers (2 per unit)—American Loco- 
motive Co. Two shells in parallel, 1200 sq ft effective 
surface, 125 psig shell pressure, 125 psig tube pressure. 
Cooling Water 5, 2—Fairbanks-Morse Co. 
aan single stage centrifugal pump capacity 665 
m, discharge pressure 35 psig close coupled to 20 
fe. "3000 rpm, 220 v,3 1, 50 cycle, induction Motor. 
Screen Wash Worthington Pump & Ma- 
chinery Corp. p Sonesiy "500 gpm, head 182 ft. 
Screen ih Pump Motor Drive, 1—General 
Bectric Co. 20 hp, 1500 rpm, 220 v, 3 phase, 50 cycle, 
Motor. 


Trensfer 2—Food Machinery & Chemical 
Corp. Vertical, centrifugal type, Capacity 20 gpm, dis- 
charge head 325 ft. 

Transfer Pump Motor Drive, 2— General Electric 
Co. 5 hp, 3000 rpm, 220 v, 3 phase, 50 cycle, induction 


otor. 
High Pressure Chemical Feed Pumps, 2—Propor- 


tioneers, Inc. Simplex type, capacity 2.3 to 22.8 US, 
gph; moximum discharge pressure 1650 psig, 100 gol 
phosphate dissolving tank, with agitator. 
High Pressure Chemical Feed Pump Motor 
Drive, 2— General Electric Co. 3 hp, 1500 rpm, 220 v, 
3 phase, 50 cycle, induction type. 
Starch Feed & Drives, 1—Foster Wheeler 
Corp. Westoc type SR-4R-8, turbine type, horizontal 
pump, 2 gpm cap, 80 ft discharge head with 4 hp, 
1500 rpm, 220 v, | phase, 50 ¢ “x Induction Motor. 
Plant Air Compressor, 1—Termomeccanica. Hori- 
zontal, 3 cylinder, water cooled air compressor 8850 
liters per min. capacity, 7 Kg per sq cm. pressure, after- 
cooler and 2 cubic meter air receiver. 
Plant Air Compressor Motor Drive, 1—85 hp, 
1500 rpm, 220 v, 3 phase, 50 cycle, induction 
Power House Crane, 1—Canti —_ Riuniti dell’ Adri- 
atico Main Hoist 100 tons— Aux. 
Evaporetor Makeup Pumps, no Brothers 
Pumps, inc. Vertical, po Phe ser sump type, 80 gpm 
capacity, 50 ft. T.D.H. 
Evaporator Makeup Pump Motors, 2—Genera! 
Electric Co. 5 hp, 1500 rpm, 220 v, 3 phase, 50 cycle, 
induction type. 
Evaporetor Bi 
ter Wheeler Cor; 


d Heat Exch '» 1—Fos- 

. 268 sq ft effective surface, 50 psig, 

shell pressure, 2 psig tube pressure. 

Brine Pumps 2—Dean Bros. Pumps, inc. Horizontal, 

centrifugal type pumps, 80 gpm, 60 ft discharge head. 

Brine Pump Drives, 2—General Hlectric Co. 3 hp, 

1500 rpm, 220 v, 3 phase, 50 cycle, induction Motors. 

Miscellaneous Tanks— Buffalo Tank Corp. 

Combustion Control Air Compressor (! for two 

units) — Worthington Pump & Machinery Corp. Horizon- 

tal, single stage, double acting, 78 cfm, 100 psig. 

Cc stion Control Air Compressor Drive, 1— 

15 hp, 1500 rpm, 220 v, 3 phase, 50 cycle induction 
Motor. 

Piping Fabricator— W. K. Mitchell Co. 

Piping ctor— Breda (Italian licensee of B& W Co.) 

High 4 Low Pressure Valves—Chapman Vaive & 

Mfg. Co., Crane Co., Manning, Maxwell, & Moore, Inc., 

J. €. Lonergen Co., Henry Pratt Co. 

Reverse Current Valves— Atwood & Morrill Co. 

Control Valves—Fisher Governor Co, Leslie Co. 

Republic Flow Meters Co. 

Air Check Valves— Willioms Gauge Co. 





ELECTRICAL EQUIPMENT 


Station Service Transformers, 3—5000 kvo, 3 
phase, self-cooled, 10,500 v delta/3000 v delta, 50 
cycle, askarel filled. 

ation Service Transformer, 3—1150 kvo, 3 
phase, self-cooled, 3000 v, deita/240 v delta, 50 
cycle, askarel filled. 
Main Switchgear, 10,500 V—Pneumatically oper- 
ated air blast circuit breakers, rated 1,500,000 kva 
interruptin, 
Station 3 
breakers, 
Station Service Switchgeer—220 v, air circuit 
breokers. 
Generator Excitation Switchgear 
Generector Protective Equipment 
Control Switchboard 
Neutra! Cubicle 
Spare Exciter 
Storage Battery—125 v. 
Bettery Charging Panel 
Intercommunication System 
Lighting Panels 
Motor Control Centers 
Relays and Instruments 
Mechanical & Electrical Engineers—The Kuljion 
Corporation. 
Architecture! & Structural Engineers—Societo 
Progettazione Impianti Termoelettrici industirali. 
Constructors—Societa Progettazione Impianti Termo- 
elettrici Industrial, 


capacity. 
ervice Switchgeer—3000 v, air circuit 
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to condense 202,810 lb of steam per 
hour when supplied with 42,600 gpm 
of circulating water at a temperature 
of 77 F. The condenser is spring sup- 
ported. Two horizontal centrifugal 
condensate pumps are located be- 
neath the condenser hot well each 
having a capacity to deliver 500 gpm 
of condensate against a total dynamic 
head of 325 ft. 

The condenser hotwell level is 
maintained by throttling the dis- 
charge of the condensate pumps. In 
addition, a controlled recirculation 
line is provided from condensate 
pump discharge to the condenser hot- 
well. This combined system prevents 
cavitation, maintains a uniform hot- 
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Fig. 4. Single line electrical diagram 


well level and prevents overheating 
of the condensate pumps. 

Two vertical mixed flow type cir- 
culating water pumps of 22,000 gpm 
capacity having 19 ft total discharge 
head supply the condenser through 
two 36 in. cast iron pipes above the 
ground floor. The condenser dis- 
charges into two 36 in. similar pipes 
which pass into the discharge tunnel 
located beneath the ground floor. The 
circulating water pumps are located 
indoors adjacent to the condenser on 
the ground floor and can be serviced 
from above with the power house 
crane. The circulating water pumps 
are equipped with vertical drip proof 
squirrel cage induction motors, 
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(c) FEEDWATER CYCLE — A com- 
plete water study revealed that the 
best supply for boiler water make-up 
and station service would be the 
Mediterranean Sea water. The plant 
sanitary system will utilize the Pa- 
lermo City water supply. 

The feedwater system for each unit 
obtains its make-up in the form of 
steam from its unit salt water single 
effect evaporator. The warm salt 
water circulating through the con- 
densate cooling heat exchangers is 
discharged into the sump for the 
evaporator make-up pumps to utilize 
the increased btu content of this sup- 
ply over that of the water in the in- 
take tunnel. The overflows from the 
sumps are discharged directly into 
the discharge tunnel. Each sump is 
provided with two vertical evapora- 
tor make-up pumps (one spare) which 
pump the make-up through an evapo- 
rator blow-down heat exchanger for 
additional heat gain and then into 
the evaporator. Evaporator blow- 
down is pumped by brine pumps 
through the evaporator blowdown 
heat exchanger and into the discharge 
tunnel. A batch type feed system is 
provided for injecting starch feed into 
the evaporator make-up water for re- 
ducing salt concentration. Evapora- 
tor water level is maintained by 
means of weir level control. A man- 
ually controlled throttling valve is on 
the evaporator feed inlet which once 
set provides for an overflow of twice 
as much blowdown from the feed 
water supply as is evaporated. The 
feed water cycle employs one verti- 
cally mounted high pressure closed 
feed water heater, a floating type 
deaerating heater and two low pres- 
sure vertically mounted closed feed 
water heaters. Make-up is supplied to 
the deaerating heater in the form of 
steam from the horizontal evapora- 
tor. All of the closed feed water heat- 
ers are mounted vertically and are 
located in the heater bay. Steam for 
feed water heating is bled from the 
turbine at the four extraction points 
selected to give the most economical 
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Send for Betz 
Technical Paper 
#121, “How Filming 
Amines Prevent 
Steam and Return 


Line Corrosion.” 


S&S 


BOILER WATER CONDITIONING * COOLING 


ORROSION of steam and condensate 

return lines is a serious problem to 
most industrial plants. Such corrosion 
is caused by the presence of carbon 
dioxide and oxygen. Up to now, it has 
been the usual practice to neutralize 
the carbon dioxide. However, the high 
cost of this neutralization method has 
limited its application. And, no pro- 
tection against oxygen corrosion 
is assured. 
Betz Laboratories have developed a 
new advanced process for the preven- 
tion of return line corrosion employing 
octadecylamine. This material does not 
neutralize the carbon dioxide. Instead, 
the amine is adsorbed on the metal sur- 
face in a monomolecular non-wettable 
film which acts as a barrier between the 
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ANADIAN PATENT 461,238 
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wart 
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metal and the condensate, protecting 
against both oxygen and carbon dioxide 
attack. The monomolecular film does 
not increase in thickness with con- 
tinued treatment. 

Results? As high as 99 per cent reduc- 
tion in corrosion rate has been achieved. 
Maintenance and replacement costs on 
return line systems have been reduced 
to negligible amounts. 


Let a Betz Field Engineer show how 
you can cut costs in your plant with 
the use of filming amines. Write today! 
There’s no obligation of course. 
W. H. & L. D. BETZ, Gillingham 
and Worth Streets, Philadelphia 24, 
Pa. In Canada: BETZ Laboratories, 
Limited, Montreal 1. 
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regenerative cycle under the full load 
conditions. The 7th-stage heater is 
equipped with a desuperheating sec- 
tion having a terminal difference of 
minus 3 deg F and an integral drain 
cooler having a terminal difference of 
10 deg F. The 16th-stage heater has a 
5 deg F terminal difference and is 
equipped with an integral drain 
cooler having a terminal difference of 
10 deg F. The 19th-stage heater has a 
5 deg F terminal difference. The 
drains from the 19th-stage low pres- 
sure heater are pumped by heater 
drip pumps ahead of the heater into 
the condensate system. Drains from 
the 7th- and 16th-stage heaters are 
flashed into the deaerating heater and 
19th-stage heater respectively. All 
feed water heaters, deaerators, and 
evaporator blow down heat exchang- 
ers are provided with ample by-passes 
so that any of this equipment may be 
taken out of service for repairs, clean- 
ing, etc. and still not effect the station 
heat rate materially. The evaporator 
is provided with a fresh water con- 
nection in the event that the present 
Palermo City water supply, which is 
now limited, becomes increased and 
more available. 

The full capacity centrifugal volute 
type boiler feed pumps are located on 
the ground floor and pump conden- 
sate from the deaerating heater 
through the high pressure heater to 
the economizer. One of the two motor 
driven pumps is operated during full 
load conditions, while the remaining 
motor driven pump is a standby. 
There is also provided a standby 
turbine driven pump to comply with 
the local codes. 

Each pump casing is of 5 per cent 
chrome steel and is horizontally split 
with the suction and discharge noz- 
zles cast integral with the lower half, 
thereby permitting for repairs with- 
out disconnecting piping. Pump im- 
pellers are 13 per cent chrome stain- 
less steel, arranged back to back to 
accomplish hydraulic balance over 
entire operating range. Automatic 
boiler feed pump recirculation bypass 
controls are provided, thereby afford- 
ing pump protection at low load. 

A 10,000 gal condensate sump tank 
is connected with the feed water inlet 
to the deaerating heater. Low water 
in the deaerating heater causes the 

ondensate transfer pumps to pump 
yater into the deaerating heater 
hereby restoring its level. Should the 
eaerator level rise above normal, the 
eaerating heater regulating valve, 
hich is in the condensate transfer 
ump circuit, is automatically closed 
"permitting the deaerator water level 
to lower to normal. In addition a 
75,000 gal outside condensate storage 
tank is provided for use should the 
level in the condensate sump tank 
become too high or low: also when 
draining the boiler during shut-down, 
the boiler water is saved in the con- 
densate storage tank. For filling up of 
the boiler before start up, a line is 
provided between the condensate 
storage tank and the boiler feed pump 
suction header. 
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The main building dimensions are 
approximately 230 ft square which 
includes a boiler bay approximately 
100 ft wide and 115 ft high. The 
turbine bay is ap maine 60 ft 
wide and 85 ft high, and in addition 
are bays for mechanical and electri- 
cal equipment. The turbine bay 
accommodates a craneway over this 
area of 100 ton capacity crane. The 
upper floors and platforms are serv- 
iced with an elevator in addition to 
stairways. 

The main floors are generally 
reinforced concrete and the use of 
metal grating floors are confined to 
movable floor areas as also the beiler 
platforms for the perimeter of boilers. 
The coal bunkers are also of rein- 
forced concrete with sloping side 
walls at bunker outlets. 

Generally, the entire structure is 
of the rigid frame design of reinforced 
concrete, capable of sustaining all 
loadings and the forces set up by 
possible voleanic or earthquake ac- 
tion. Main structural columns in 
turn are supported by reinforced 
concrete piling with depths as re- 
quired by the earth composition. 

The turbo-generator foundations 
are also of reinforced concrete con- 
struction, and entirely independent 
of building structure. It will be noted 
that the entire structural design 
influences the architectural appear- 
ance in which it is purely functional 
in design; the structural members are 
frankly exposed as also are the slop- 
ing stair stringers exposed on the 
various elevations. 

The areas or panels between the 
exposed vertical and horizontal struc- 
tural members are composed of a 
combination of masonry, metal win- 
dows, ventilating louvers, and glass 
block. A feature of the design covers 
the distinctive European methods in 
which the maximum strength with 
the minimum use of materials is 
paramount. 


Electrical Equipment 

GENERATOR CONNECTIONS — The 
generator is a hydrogen-cooled ma- 
chine rated at 30,000 kw, 42,800 kv 
at 0.70 pf, 10.5 kv, 3 phase, 50 cycle, 
connected wye. By increasing the 
hydrogen pressure to 25 lb a rating 
of 44,700 kva at 0.70 pf is obtained. 
The machine has a short circuit ratio 
of 0.80. 

The power is generated and dis- 
tributed from the plant to the City 
of Palermo at 10,500 v. Four outgoing 
underground feeders have been pro- 
vided. Each generator and its associ- 
ated equipment is a unit, and is 
independent of the other units in the 
plant. All connections are kept as 
short and direct as possible. 

The 10,500-v switchgear is indoors 
and is located in an electrical bay on 
the east side of the turbine room. The 
connection from the generator to the 
switchgear is made with a metal 
enclosed, segregated phase bus duct, 
rated 15-kv and 3000 amp. This bus 
is tapped and a bus connection made 
to the 5000 kva, 10,500/3000-v sta- 


tion service transformer, which is 
located on the ground floor below the 
bus run. This transformer supplies 
the unit auxiliaries. Another bus 
connection is carried from the gen- 
erator to a metal enclosed cubicle on 
the ground floor, below the bus run, 
which contains the potential trans- 
formers for metering and the voltage 
regulator as well as the lightning 
arresters and capacitors for surge 
protection. 

The neutral lead of each generator 
is connected through a single pole 
circuit breaker to an insulated neu- 
tral bus. This bus is connected to 
the station ground through a ground- 
ing resistor rated 2 ohms, and 3000 
amp for 10 sec. The neutral circuit 
breakers are interlocked so only one 
generator may be grounded at a time. 

EXCITATION SYSTEM — The genera- 
tor is normally excited by a 175-kw, 
250 v exciter which is directly coupled 
to the generator shaft. This exciter 
in turn is excited by a direct driven 
pilot exciter rated 4 kw and 250 v. A 
motor driven spare exciter has been 
provided which serves as a spare for 
the unit exciters. This spare exciter 
is 175 kw, 250 v, self excited, and is 
driven by a 300 hp 3000 v induction 
motor. 

The main leads of both the main 
and spare exciters are connected to 
the generator field, each through a 
DPST electrically operated air cir- 
cuit breaker. The circuit breakers 
are interlocked so that the spare 
exciter can only be used for one unit 
at a time. 

The generator voltage is controlled 
by an indirect acting, exciter-field- 
rheostatic-type voltage tor. This 
regulator operates the motor driven 
exciter field rheostat. 

The field circuit breakers, motor 
operated rheostats, and field dis- 
charge resistors are all mounted in a 
metal enclosed cubicle located on the 
turbine room floor. 

10,500-VoLT SwITCHGEAR — The 
10,500-v switchgear contains the 
circuit breakers for the two genera- 
tors, the reserve station service 
transformer, and the four 10,500-v 
feeders. This switchgear is metal clad. 
The breakers are pneumatically oper- 
ated air blast breakers and are 
provided with isolating disconnect 
switches. Barriers are provided to 

ive complete phase segregation. 
Tie compressed air for the operation 
of these odien is supplied by two 
motor driven air compressors located 
on the ground floor below the switch- 


ear. 
. Each of the four 10,500-v feeders 
is run in bus duct from the switch- 
gear to an entrance cubicle on the 

ound floor below the switchgear. 

hese entrance cubicles each contain 
three lightning arresters for surge 
protection, a potential transformer 
for synchronizing, and six single con- 
duetor potheads for terminating the 
underground feeder cables. 

STATION AUXILIARIES — Each gen- 
erating unit is provided with a 3000-v 

(Continued on page 120) 
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Now within seconds you can get an 
accurate and complete picture of com- 
bustion conditions in your furnaces. A 
Cities Service Combustion Engineer, by 
applying his exclusive Heat Prover, will 
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quickly secure continuous, accurate 
readings that reveal any oxygen excess 
or waste combustibles present. 
Operators throughout the country, 
by using these instant readings as their ‘ 
guide, have been improving furnace : es 
output and product quality, while sav- SK 
ing fuel. 
Similar results are possible at your 
plant. Start the ball rolling today for a THE COMPLETE CITIES SERVICE LINE FOR THE 
FREE Heat Prover test of your furnaces. METAL FABRICATING INDUSTRY INCLUDES 
Simply call or write your local Cities Chillo Cutting Oils Trojan Greases 
Service office . . . or else return the cou- Trojan Gear Oils Optimus Cylinder Oils 
pon below. Pacemaker T Hydraulic Oils 


Q-T (Quenching and Tempering) Oils 
aa Cities SERVICE O11 Co. 
. ITI E S Sixty Wall Tower, Room 65 
| Q New York 5, N. Y. 
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Without obligation please send your booklet, 
“Combustion Control for Industry.” 


Name__ 
Company 


SERVICE QUALITY PETROLEUM Address 
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There is nothing new about the use of synchronous motors to improve the power factor of 
industrial power systems. By properly controlling the field current in a synchronous motor 
it is possible to make such motors supply the magnetizing current for induction motors on 
the system that, otherwise, would have to be supplied by the main generators. This is what 
is done in the installation which Mr. Gusler describes in this article but the real feature of 
interest is his detailed description of just how they went about putting an old motor and an 
old generator to good use. As he points out, there probably is old equipment of this kind 
in many plants that, with a little headwork and some physical effort, could be made to pay 

real dividends in reducing the cost of power 


A Synchronous Motor At Work 


N A RECENT ARTICLE “ Power 
Generation from Wood Waste’’! 
the writer described the failure of a 
belted engine-generator combination. 
Although the engine has long since 
gone into scrap metal the generator 
is still at work despite its fifty odd 
years of age. The story of how this 
old generator continues in operation 
should prove of value to others. In a 
large plant that generates its own 
power there is frequently an obsolete 
generator in good condition that can 
still be made to do a useful work. 
The generator mentioned above 
was rated at 550, 315 amps, 0.8 pf, 
240 kw, and 450 rpm. It was mounted 
on a base supporting three pedestal 
bearings. On the same shaft a 48 inch 
pulley was installed between the 
center and remaining outside bearing. 
For years after the old engine was 
shut down the generator remained on 
its foundation and sat idle. In the 


1 April 1951 Iseue, p. 60. 


Fig. 1. Wiring diagram show- 
ing how the machines are con- 
nected. it will be noted that 
the only satisfactory place that 
the synchronous motor could be 
connected into the new trans- 
former bank was on the 600-v 
bus between the air circuit 
breakers and the transformer 
secondary 


By DENARD L. GUSLER 





meantime an air compressor wore out 
leaving a synchronous motor in good 
condition. 

About that time 120 cycle current 
was coming into general use to oper- 
ate shaper and moulder heads in the 
furniture factory. For the generation 
of the high frequency current it was 


CUT BREAKERS 


customary to purchase motor gen- 
erator sets called frequency convert- 
ers. In considering the problem as it 
applied to his plant it occured to the 
Chief Electrician that he could take 
his synchronous motor which was 
rated at 550 v, 100 amp, 1.0 pf, 225 
rpm and have it rewound for the 
necessary 440 v. Then, if he rotated 
it at 450 rpm it would give him 126 
cycle current. 

The converter generator could then 
be installed in place of the pulley on 
the old generator shaft. By operating 
the old generator as a synchronous 
motor and synchronous condenser 
combined, the high frequency gen- 
erator would have a prime mover at 
the necessary speed. This was done 
and for years the machines operated 
in this manner. The old generator 
switchgear was used without benefit 
of overload or under voltage protec- 
tion. During the interval of time 
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rnere’s A WICKES 
STEAM GENERATOR 
TO PRODUCE THE STEAM 
YOU NEED 


erever you Are, whatever your steam generating 
needs may be, fhere’s a custom-built Wickes boiler 
to suit your @peration. For almost a century now, 
The Wickes Boiler Company has been leading the 
field in the Jmanufacture of high-pressure boilers. 
Whine diaparnaiied ennai Throughoutfthe world, industries and institutions that 

depend on fteam have learned by long experience that 
they can d@pend on Wickes. Wickes Boilers operate 

a high degree of efficiency and owners’ records 
show Very’ modest maintenance costs. Wickes can fill 
your requirements for steam generators up to 250,000 


lbs. per hour and 850 Ibs. per square inch . . . all types 
of multiple drum boilers adaptable to any standard 
method of firing. Contact your nearest Wickes 
representative or write to our home office. 


THE WICKES BOILER CO., SAGINAW, MICHIGAN «© Division OF THE WICKES CORPORATION 
133 
RECOGNIZED QUALITY SINCE 1854 © SALES OFFICES: * Atlanta * Boston * Chicago * Cincinnati * Denver * Detroit * Houston * Indianapolis * 
Los Angeles * Milwaukee * New York City * Pittsburgh * Saginaw * San Francisco * San Jose * Springfield * Seattle * St. Lovis * Tulsa 
* Mexico City * Buenos Aires * Manila * Havana * Montevideo * San Juan, P. R. * Victoria, B. C. 
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involved, the switchgear deteriorated 
into a very unsatisfactory condition 
and recently it was necessary for the 
writer to design and build a new 
switchboard and at the same time to 
re-connect the old generator to serve 
a new indoor bank of transformers. 
It was intended that existing equip- 
ment lying around the plant would be 
utilized wherever possible. 

Since it was virtually impossible to 
trace the old wiring the first step was 
to draw a schematic diagram of the 
necessary electrical connections. The 
new transformer bank was rated at 
750 kva, 4160 v on the primary and 
600 v on the secondary side. It was 
to supply the factory through four 
air circuit breakers. The diagram is 
shown in Fig. 1. 

The second step was building a 
switchboard as shown in Fig. 2. The 
switchboard was welded together out 
of angle iron and 10 gage black sheet 
iron. The necessary openings were 
cut out and holes drilled for the in- 
stallation of switches and instru- 
ments. The switchboard was set up, 
conduits run and wiring installed 
where possible. Then, on a week end, 
the change from the old to the new 
arrangement was effected. 

It will be noted from Fig. 1 that 
about the only satisfactory place that 
the synchronous generator could be 
connected into the new transformer 
bank was on the 600 v bus between 
the air circuit breakers and the trans- 
former secondary. The circuit was 
directly through an oil circuit breaker 
to the generator. We were able to 
find all the necessary instruments and 
accessories. The oil circuit breaker 
had 5 amp trip coils. We then in- 
stalled current transformers with a 
ratio of 300 5 amps and put an 
ammeter in series with one of the 
trip coils. An old a-c voltmeter in 
good condition was installed with a 
resistor in series. Two potential 
transformers from the previous syn- 
chronizing circuit were installed as 
shown and connected through a 
switch to synchronizing lights. A 
synchroscope was found with its 
reactor but without a diagram for 
connections. By a few simple experi- 
ments the proper connections were 
worked out and the synchroscope 
was installed in parallel with the 
lights. The exciter circuit is a general 
arrangement without the ammeter 
shunt in the circuit. I assume that 
the meter has its own shunt in the 
instrument case. We also installed a 


| low voltage trip-out which is very 
> necessary on a synchronous generator 
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Fig. 2. Front arrangement of new switchboard 


in case of power failure. If the oil cir- 
cuit breaker remains closed when 
power is restored a tremendous cur- 
rent is generated due to application 
of the power to the generator when 
it is out of phase. This will cause the 
circuit breaker to overload and trip 
out at the generator or somewhere on 
the system. The low voltage trip-out 
consisted of a rectifier and resistor 
connected to a coil. The coil magne- 
tized and held in a weighted disk that, 
when de-energized to some extent, 
would fall and kick out the trip lever. 

The procedure for the high fre- 
quency generator was almost identi- 
cal with that of the synchronous 
generator with the exception of the 
synchronizing circuit and the installa- 
tion of a voltage regulator. It would 
seem unlikely that current trans- 
formers with a ratio of 300/5 amp 
would work satisfactorily on a gen- 
erator rated at 100 amp. In the first 
place the generator will carry more 
than its rated load. Just how much 
more is not certain but it is consid- 
erable. Then the old type overload 
trip coils have a small plunger that 
can be adjusted by means of a cali- 
brated screw. We set the adjustment 
at a minimum then gradually raised 
it as the switch tripped out. 

Automatic voltage regulation was 
necessary since the generator is 
meeting the demands of a variable 
load imposed by many machines. 
The voltage regulator was connected 
as shown and is extremely satis- 
factory. 

Both exciters are driven by a single 
induction motor directly coupled to 
one exciter and V-belt connected to 
the other. The synchronous generator 


* aw 
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is started by an induction motor 
through a V-belt drive. It does not 
have the necessary winding to be 
self-starting. 

The starting proceedure is as 
follows: 

All oil circuit breakers are tripped 
out. The exciter field rheostat of the 
synchronous generator is turned to 
zero excitation. The induction motor 
is operated on its base by an eccentric 
cam to tighten its belts. The motor is 
then set in motion by operating the 
starting compensator. When the 
motor has come up to speed the 
compensator is locked in and the 
generator is now rotating at about 
475 rpm. The operator turns the 
theostat and adjusts the voltage on 
the synchronous generator to the 
proper value. He then flips on the 
switch to the synchroscope. After 
that he trips out the manual starting 
compensator and returns to the oil 
circuit breaker as the generator slows 
down. Synchronous speed is ap- 
proached and at the instant of phase 
balance he closes the switch. The 

enerator is now floating on the line. 

Fie cl closes the circuit breaker of the 
high-frequency generator and it is 
ready for service. 

We now come to the second phase 
of the synchronous generator opera- 
tion which is that of correcting the 
power factor. In fact that is just 
about its most important function. 
By manual adjustment of the ex- 
citer field rheostat it is possible to 
obtain almost any desired power 
factor up to unity. Since load condi- 
tions vary it is necessary for the 
operator to adjust the rheostat from 
time to time. 
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To adequately describe the func- 
tion of the generator in the system as 
a synchronous condenser it will be 
necessary to take into consideration 
a given condition. When installing 
static condensers the original power | 
factor is determined under the maxi- | 
mum load conditions and the proper | 
amount of reactive kva is installed. | 
The power factor will then change if 
the proper voltage is maintained on 
the generator as the load varies. This 
is also true with the synchronous 
condenser with a given setting of the 
rheostat; however, under different 
load conditions the rheostat can be 
adjusted for the desired power factor. 
On the installation under considera- 
tion when the power factor ap- 
proaches unity considerable heat is 
dissipated by the generator. 

For those who might wish to make 
their own calculations and installa- 
tion, a general induction motor load 
condition is shown in Fig. 3. The 
factory load is 425 kw at 70 percent pf. 
This is represented by horizontal line 
A-B drawn to a desired scale. Vertical 
line B-C is drawn to an undeter- 
mined length. Now, we calculate the 
kva by dividing the kw by the power 


25 : 
= 607 kva. Using a 


factor. Thus: = 
70 


pair of dividers from point A to a 


scale of 607 we strike an arc inter- 
secting line BC. Scaling B-C we find 
that the reactive kva is 440. 

The transformers under considera- 

tion operate a synchronous motor of 
150 kw driving an air compressor. 
This motor operates at unity power 
factor. To show this motor in the cir- 
cuit the horizontal line A-B is ex- 
tended as shown in Fig. 4 to D. 
Point C is extended horizontally to 
E. From point E we now draw a line 
to A. Sealing this line we arrive at 
575 kw 79 
720kva~ ‘ 
percent pf. Thus we find that the 

addition of the synchronous motor 

has improved the power factor. 

We now add the synchronous gen- 
erator driving a 100-kw load as it 
ordinarily exists in the circuit when | 
set to provide a power factor of 90 
percent. In Fig. 5 the horizontal line 
is extended as shown from point D to | 
F. A power triangle is now drawn as | 
in Fig. 5 for the synchronous con- | 
denser when operating at a leading | 
power factor of 66.7 percent. This 
triangle is drawn vertically as shown 

(Continued on page 109 


the value of 720 kva. 


In Power Plants all over the world, 
you will find Foster Temperature 
Regulators controlling tempera- 
tures of liquids and gases on 
heating and cooling equipment 
such as fuel-oil heaters; storage 
type water heaters, evaporators 
and cooling systems. The reason 
for this acceptance is that they 


GOOD TEMPERATURE 
REGULATION MEANS 
FEWER HEADACHES 


perature control. They do their job well, with a minimum 
of maintenance. 

The Foster line of Temperature Regulators is also good 
news for plants where ovens, dryers, cookers, coolers, 
pasteurizers and similar types of equipment are ex- 
tensively used. By controlling temperatures accurately, 
they help the uniformity of materials in process and 
often save fuel. They can be furnished with casing 
wells so that thermal units can be replaced without 
lowering liquid level of vessel. 





Foster Engi $ Gre comp to work with you to get 
the right type of regulator for your own specific needs. 


Here are 4 typical Temperature Regulators in 
the Foster Line of more than 8 standard types. 


The Foster Type T-3 controls temperatures 
within 3° to 5°F, using 
steom, water or other liquids and gases as 
heating or cooling medium. Hondies lorge 


The Foster Type 34-T controls tempera- 
tures within approximately | ° F plus or minus, 
using steam or goses os heating medium. 
Internally pilot-operated, diaphragm actu- 
ated; valve travels from shut-off to full 
opening with relotively small temperature double seots. 


kes MS 


plus or minus, 


volumes with low pressure drop across 


chonge. 


The Foster Type T-10 combination temper- 
ature and pressure regulator permits sofe use 
of steam at pressures considerably higher 
than the shell of the heated vessel is built 
to withstand. Adjustable for both tempera- 
ture and pressure. 


The Foster Type T-4 controls temperatures 
within plus or minus 5° F, using small vol- 
umes of steom, water or other liquids or 
gases os heating or cooling medium. Direct- 
acting, single seated for tight shut-off. 


CUSHION CHECK VALVES 
TEMPERATURE 
VACUIIM 
TUBES 


PRESSURE REGULATORS RELIEF AND BACK PRESSURE VALVES 
.. ALTITUDE VALVES... FAN ENGINE REGULATORS PUMP GOVERNORS 
REGULATORS ... FLOAT AND LEVER BALANCED VALVES NON-RETURN VALVES 
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Plant Stops Return Line Corrosion— 


Saves $14,200 a Year 


By ERLE ELLIOTT, 
Supervisor of Heat, Power and Utility Services 


Glenn L. Martin Co. 


YLENN L. MARTIN CO., lo- 

y cated near Baltimore, Md., man- 
ufactures civilian and military air- 
craft, as well as numerous other 
types of equipment related to the 
aircraft industry. Its plant is quite 
extensive in area, containing many 
large buildings for manufacturing and 
assembling the finished products. 
Because of the extensive steam dis- 
tribution and return condensate sys- 
tems, severe maintenance problems 
were caused by corrosion. The reme- 
dies set forth here were used to 
correct these difficulties. 

The boiler system consists of one 
B & W low-head Stirling boiler rated 
at 336 bhp and one Keeler CP boiler 
rated at 400 bhp. Operating pressure 
is 125 psi and make-up varies from 
approximately 45 per cent to 75 per 
cent of the boiler feedwater. An 
elaborate system of return conden- 
sate lines is installed, consisting of 
numerous condensate receivers and 
condensate pumps, to return the 
maximum amount of condensate to 
the boiler system. 

Return line corrosion was recog- 
nized as a serious problem several 
years ago and a systematic program 


, 
Fig. 1 


half at right 


104 August, 195] 


Before chemical treatment; top and bottom sections of a 2-in. con- 
densate line, 10 in. long, extra heavy pipe, removed from system. Bottom 


and 


PHILIP J. GAUGHAN 
Chemical Engineer 
W.H. & L. D. Betz 


Return line corrosion was serious problem in extensive system of Glenn 


L. Martin Co.'s great plant near Baltimore. . 


. . Corrosion test pro- 


gram was carried out, also mechanical changes and preventive main- 


tenance. . 


. . Filming amine treatment applied 
corrosion practically eliminated after two years. . 


. . + Tests show 
. . Results: Save 


6000 Ib per hr of steam to factory; reduce maintenance time from 48 
to 16 man-hours per day; save equivalent of 475 ft of 2-in. pipe per 


year. . 


. . Combined preventive maintenance and chemical treat- 


ment savings: $14,200 a year 


was planned to reduce metal losses 
to a minimum. Pipe sections removed 
from the system showed deep groov- 
ing as well as pitting, indicating that 
corrosion was due to both dissolved 
oxygen and carbon dioxide in the 
return condensate. This condition is 
readily noted in Figs. 1 and 2. Severe 
corrosion at threaded connections 
as well as line blockages were also 
experienced. Figure 3 shows a pipe 
coupling removed from the conden- 
sate system, illustrating corrosion of 
the threads. 

Source of the dissolved oxygen in 
the return condensate system could 
not be attributed to the boiler sys- 


POWER ENGINEERING 


tem, since the boiler feedwater is 
deaerated and sodium sulfite is fed 
continuously to the heater effluent to 
maintain proper sulfite residuals in 
the boiler water. The carbon dioxide 
concentration of the steam varies 
from 14-27 ppm, depending on fluc- 
tuations in the raw supply and the 
percentage of condensate returned to 
the boiler feedwater system. A pro- 
gram of testing for dissolved oxygen, 
carbon dioxide, ammonia and iron at 
all condensate receiver stations was 
placed in effect. 


Mechanical Improvements 
The chemical testing program re- 


Fig. 2. Before chemical treatment; top and bottom sections (bottom half at 
right) of 2-in. condensate line, 18% in. long, extra heavy pipe, removed 
from system 


Chicago, Illinois 





Riverside Station, 
Savannah Electric & Power Company 


Designed & Constructed 


Stone & Webster 


Engineering Corporation 


OIC Valves are precision engineered 
and precision built. OIC engineers offer 
you precision application help. 


THE OHIO INJECTOR COMPANY 
WADSWORTH, OHIO 





Venice No. 2 Plant, Union Electric Power Company 


VALVES. 


FORGED AND CAST STEEL- IRON - BRONZE 
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Table |. Corrosion dota before chemical treatment 





Period of Specimen 
Exposure, 
Weeks 


Weight 
Loss 
in Mg 


Average 
Penetration, 
Inches per Year 


0.0250 
0.0300 
0.0203 
0.0213 


2 369 
2 443 
a 600 
4 629 





Table Il. Corrosion data two weeks after 
starting Permacol 





Weight 
Loss 
in Mg 


Average 
Penetration, 
inches per Yeor 


Period of Specimen 
Exposure, 
Weeks 


114 
124 
234 
238 


0.0078 
0.0084 
0.0080 
0.0081 





Table Ill. Corrosion data 6 months after 
starting Permacol 





Average 
Penetration, 
Inches per Year 


2 5 0.0003 
2 0.0003 
4 
4 


Period of Specimen 
Exposure, 
Weeks 


Weight 
Loss 
in Mg 


0.0001 
0.0000 





Table IV. Corrosion data 2 years after 
starting Permacol 





Weight 
Loss 
in Mg 


Average 
Penetration, 
Inches per Year 


Period of Specimen 
Exposure, 
Weeks 


5 


2 

2 1 
a 2 
a 3 





vealed that oxygen was being ab- 
sorbed into the condensate at the 
condensate receiver stations. Check 
valves were therefore placed in the 
vents of all condensate receivers to 
eliminate this source of contamina- 
tion. 

High-pressure returns had been 
injected into the discharge piping of 
the condensate pumps, with failures 
resulting at these points. This sys- 
tem was changed to one involving a 
flash tank for high-pressure returns, 
which, in turn, discharged liquid con- 
densate to the various condensate 
receivers. 

All traps and strainers throughout 
the extensive piping system were 
icleaned periodically to prevent blow- 
by of steam caused by collection of 
corrosion products on the seats. 
Observations of the traps showed 
that severe scarring of the seats and 
Prifices had taken piace, causing a 
Pontinuous maintenance problem. 
Approximately one year was re- 
quired under the normal maintenance 
program to clean all the traps in the 
system. 

The return line corrosion taking 
place did not seriously affect produc- 
tion of any manufactured materials, 
but it did necessitate emergency re- 
pairs, with consequent inconven- 
iences. In addition, since condensate 
lines were replaced regularly, con- 
densate was lost during these repair 
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Fig. 3. Open half view 
of a 2-in. extra heavy 
pipe coupling, 3% in. 
long, mounted horizon- 
tally in condensate line. 
Sectioned to show thread 
corrosion 


operations, resulting in some diffi- 
culty in control of boiler feedwater 
treatment and of blowdown. 

Results of these mechanical changes 
were a reduction in maintenance time 
from 48 man hours per day to 32 man 
hours per day. It was still believed, 
however, that return line corrosion 
was sufficiently serious to give con- 
sideration to chemical treatment in 
order to further reduce corrosion. 
Although piping of all sizes failed, it 
was estimated that the total losses 
were equivalent to 500 ft of 2-in. 
piping per year, even after all me- 
chanical changes were made. 


Test Specimen Program 

In order to quantitatively deter- 
mine the rate of corrosion, by-passes 
were installed in the system, into 
which corrosion test specimens could 
be inserted. Figure 4 illustrates the 
design of test specimen by-pass used. 
The test specimens were of low- 
carbon steel, each with a total area of 
3 sq in. Four test specimens were in- 
serted in each by-pass, two speci- 
mens being removed at the end of 
two weeks and the remaining two 
specimens being removed at the end 
of four weeks. The most severe cor- 
rosion was taking place in the piping 
after the largest receiver ‘into which 
most of the other receivers dis- 
charged. Since the flow rate was 


Fig. 4. Design of test 
specimen by-pass used 
in corrosion testing pro- 
gram 

All piping and volves 
%-in. iron or steel. Four 
test specimen holders in- 
serted, os shown in cross- 
section, in each of four 
tees. 

Test specimens of low 


experienced, so that speci- 
mens are continvously sub- 
merged. 

in large lines, valve 8 
is throttied and number 
of turns from closed re- 
corded, so conditions can 
be duplicated 








highest at this point, data secured 
from test specimens installed in this 
section were used as a basis on which 
the effectiveness of chemical treat- 
ment was judged. 

Table I shows the results of the 
corrosion tests with all mechanical 
changes completed, but prior to the 
application of chemical treatment. 
These test results were in agreement 
with plant experience, in that high 
metal losses were shown. The appli- 
cation of chemical treatment to re- 
duce these metal losses and decrease 
maintenance costs was therefore 
considered. 


Chemical Treatment Results 

The chemical treatment applied is 
known as Permacol (commercial dis- 
persion of octadecylamine). This ma- 
terial is a film-forming amine which 
functions by developing a _ non- 
wettable film barrier between the 
metal surfaces and the corrosive con- 
densate. The protective film is re- 
sistant not only to attack by carbon 
dioxide, but also by dissolved oxygen. 

Permacol was applied to the sys- 
tem for two weeks before another set 
of test specimens were inserted in 
the system. This action was taken in 
order to obtain distribution of Per- 
macol throughout the extensive pip- 
ing system. Results of the corrosion 
test after feeding the treatment for 
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two weeks are shown in Table II. 
Although the test results showed an 
immediate reduction in the rate of cor- 
rosion of approximately 66 per cent, 
it was believed that even better re- 
sults would be obtained after treat- 
ment had been in use a longer period 
of time. Corrosion tests were there- 
fore continued in order to determine 
the validity of this theory. Test re- 
sults after feeding Permacol to the 
system for six months are shown in 
Table III and indicate practically 
complete elimination of corrosion 
after complete film formation through- 
out the entire piping system. Table 


IV shows the results of an identical | 


corrosion test after two years of 
application. 

Since the feeding of Permacol was 
started, there has been a reduction 
in maintenance time from 32 man- 
hours per day to 16 man-hours per 
day. At the present time, traps and 
strainers are inspected and cleaned 
every two years and it is believed 
that this time will be extended in the 
future. During the initial period of 
feeding Permacol, it was found that 
considerable sloughing off of old cor- 
rosion products was taking place, 
and it was necessary to clean strain- 
ers frequently. At the present time, 
however, no difficulty is being expe- 
rienced with plugging of strainers or 
regulators. 


Results of Program 

Pipe losses at the present time 
have been reduced to the equivalent 
of 25 ft of 2-in. pipe yearly. When 
any alterations are necessary, the 
adjacent piping is carefully inspected. 
Previously, all condensate piping 
showed a considerable build-up of 
corrosion products. At the present 
time, however, the appearance of the 
piping is clean and the non-wettable 
Permacol film is present. At points 
where previously deep pitting and 
grooving occurred, the products of 
corrosion have since sloughed off and 
corrosion has been arrested. 

Based on regular inspection of the 
boilers, there has been no noticeable 
effect on the internal conditions. It 
should be noted that considerable 
steam savings were secured with this 
program of preventive maintenance, 
including inspections and cleaning. 
Adjustment of load demands along 
with the improved mechanical ar- 
rangement and chemical treatment 
has resulted in a saving of approxi- 
mately 6000 lb per hr of steam 
under identical demand conditions. 
In other words, where originally 
40,000 lb per hr of steam were re- 
quired for a certain load demand, 
only 34,000 lb per hr are now re- 
quired, One of the principal reasons 
for this reduction in steam consump- 
tion has been the elimination of 
blow-by of steam past the traps, 
caused by corrosion and clogging of 
the seats with corrosion products. 
This saving in steam consumption, 
together with some adjustment in 
load demands, made operation of 
two boilers at one time unnecessary. 
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When you choose R-P &C Valves, you can be sure 
of the same high quality of each one—from tiny 4” valves 
... to high-pressure, high-heat valves . . . and giant valves 
for handling huge volumes of liquids. 

® You can get bronze, iron, steel—bar stock—iron cocks 
—and cast steel fittings. Two new numbers are PRESSURE 
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®@ Call your local R-P&C distributor today or write the 
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SOCKET WELD TYPE 


Wess Bile, Tess, Comms, att. we Shocks and stresses imposed by high pressures and high temperatures are taken 
pap tne Rape Marcin in their stride because Vogt fittings are uniform in structure, fine grained, and 
eb cietn ites een free from porosity . . . the superior product of laboratory controlled materials and 
giant forging hammers and upsetters. These properties also give higher resistance 
to erosive and corrosive conditions, thereby adding to service life expectancy 


in steam plants, petroleum refineries, chemical plants and related industries. 
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Application of chemical treatment 
has resulted in the estimated saving 
of the equivalent of 475 ft of 2-in. 
insulated pipe or approximately $800 
per year. Labor savings amount to 
$7300 per year based on 16 man- 
hours saved per day at $1.75 per 
hour and 260 working days per year. 
The total cost per year for Permacol 
is $1200, which results in a net saving 
of $6900 per year. 

By the initial program of revising 
the mechanical installations, as well 
as the continuous preventive mainte- 
nance program, $7300 per year was 
saved. The combination of both pre- 
ventive maintenance and chemical 
treatment, therefore, resulted in a 
net saving of $14,200 per year. These 
savings, plus the reduction in steam 
consumption secured as a result of 
the program, illustrate the economics 
that can be secured through the 
application of sound engineering 
principles. 


SYNCHRONOUS MOTOR 


(Continued from page 103) 
. = - 100 kw - 

shaded in Fig. 5. 66.7% pt ~ 150 
kva. Scaling G-H we find that the 
reactive kva is 110. Since power 
factor is leading we can deduct this 
value from the previous lagging rkva 
of 440 leaving 330 rkva. Drawing a 
line from point H to A and scaling we 
obtain a value of 750 kva. 

The transformer bank is thus op- 
erated at its normal rating although 
it is now carrying 675 kw. At unity 
power factor it would carry 750 kw. 

If we had elected to operate the 100 
kw high frequency generator with an 


induction motor at 70 percent power | 


factor the results would have been 
quite different from the values given 
in Fig. 5. In Fig. 6 a triangle is shown 


to illustrate this condition. The basic | 


power triangle is drawn as in Fig. 5. 
The triangle for the induction is rep- 
— by the shaded portion. 
100 kw 

70% pt ~ 143 kva. 
previously discussed and scaling H-I 
we obtain a value of rkva of 107. 
Since the power factor is now lagging 
this value must be added to the 440 
rkva making a total of 547 rkva. 
Drawing a line from point I to A and 


scaling we find the load on the trans- | 
former bank to be 868 kva and the | 


power factor is 70 percent. Thus the 
transformer bank would have been 
considerably overloaded. 

It is readily apparent that by 
use of reasonable judgment and 
materials that are sometimes on 
hand or generally available from sec- 
ond hand sources an arrangement 
can be worked out that will materi- 
ally improve existing electrical ar- 
rangements. This improvement as 
outlined is reflected in putting to a 
maximum use existing equipment 
and reduction in power costs by a 
better power factor, 
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CONDENSATE 


METERS 


will TELL you where your steam went! 


As fuel costs climb, it is imperative that you know the amount of 
steam used by each building, department or process. Install econom- 
ical, accurate ADSCO ow Condensate Meters wherever all the 


condensate can be recovered . 
Thousands are already in use . 


. in either vacuum or gravity systems. 
. in heating systems, hot water heate TS, 


cooking equipment, /aundry equipment, unit heaters, blast coils and 
heat exchangers of all kinds using steam as the heating medium. 


ACCURATE WITHIN 1% 


The ADSCO Condensate Meter is 


accurate to within 1% for all rates of flow from zero to 150% 


of rated capacity. 


LOW INITIAL COST Simplified design and standardized con- 
struction result in an installed cost below other types of meters. 


EASILY INSTALLED No elaborate 
piping required. Manifold is avail- 
able so that connections can be 
correctly located before actual in- 


stallation. 


EASILY SERVICED Disassembly 500 | 11% | 





Capacity Dimensions (Inches) | Wet 


Pounds ~—— l | (Lbs 
per Hour) Height | Width | Depth |"~ 
250 11% | 12% | 8% | 34 
1234 | 10% | 41 
* 


16% 


for inspection or cleaning is simple 750 | 1% 


and easy. With manifold, meter 
can be removed without disturbing 


1500 


17% 


the connecting piping. 


Available in seven sizes from 250 to 12,000 
lbs. per hour. For further information mail 
the coupon. There is no obligation. 


CHECK BOXES BELOW 


Please send Bulletin 
No. Y-35-80 completel 
describing the A ADS« 6 
Condensate Meter 


Please have represent- 
ative call. 


rice 


sco 


Please quote 
and delivery on A 
meter 0 

250 0 500 

750 1500 

3000 6000 

12000 Ibs. per hour 








3000 23% 


6000 23% | 2 











: 
AMERICAN DISTRICT STEAM CO., INC. 


NORTH TONAWANDA, N.Y. 





Name 


Title— 


Company——____—_ 


Address 


City Zone ——— State 
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QUIMBY 


--cthe Original Screw Pump 





\ 


f rr 


100% Anti-friction bearing equipped. Due to their 
rolling action and minimum lubricating requirements, 
anti-friction bearings maintain their original clearances 
without appreciable wear. No hydraulic shock or dis- 
charge pressure loads on the bearings because Warren- 
Quimby Screw Pumps are 100% balanced axially. 


Quadruple non-slip screws. A specially generated 
curvature is now used, producing a straight line contour 
between screws, essentially eliminating all slippage 
between these elements. Closer clearances without 
metallic contact insure higher efficiencies over longer 
periods. 

Balanced power, pulseless discharge. No special 
foundations or bolting required for successful operation. 
Smooth running and quiet, with a minimum of churning or 
foaming of liquid handled. 

_ No stuffing box troubles. 
packing troubles with Warren-Quimby Screw Pumps. By 
using sets of opposed intermeshing pumping screws, the 
flow of liquid is from each end toward the center, insuring 


In general, there are no 


suction pressure only on the stuffing boxes. 


...and why it is 
still preferred 


Herringbone Driving Gears. Smoother flow of power 
from the driving shaft to the idler shaft is accomplished 
by multi-tooth, precision cut, full herringbone gears. 
These gears are so positioned and timed as to maintain a 


definite clearance between the pumping screw elements. 


Positioning Bearing. A fixed ball or roller bearing on 
the drive shaft effectively absorbs all external thrust loads. 
This permits full floating screw elements, free to expand 
at elevated temperatures without harm to the pump. 

Interchangeability. Al! parts, excepting the body 
and length of screws and shafts, are interchangeable with 
corresponding sizes in the gear-in-head and external 


bearing designs. 


The most complete line of Screw Pumps in the industry. 


Insist upon the original...now owned, 
manufactured, marketed, serviced and 
guaranteed by Warren... one of 
America’s pioneers of the pump 
industry. Write for bulletin $-204. 


PQ-3 


WARREN PUMPS 


WARREN STEAM PUMP COMPANY, INC., WARREN, MASSACHUSETTS 
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F. E. ROSENSTIEHL = The Texas Co. 


TELLS 


How to Clean Your Turbine 
Lubricating System After Service 


Detailed methods and instructions given here are the recommended 
practices prepared by the Joint ASTM-ASME Committee on Turbine 


Lubrication . . 


. They are taken from the author's paper 


* pre- 


sented before the Annual ASME meeting in New York, December, 1950 


Ce OF TURBINE LU- 
4 BRICATING SYSTEMS after 
service should be accomplished 
through co-operation of turbine 
builder, operator and oil supplier. 
No phase of this work should be 
undertaken without thorough under- 
standing of possible effects on subse- 
quent operation of the unit, nor 
should it be entrusted to inexperi- 
enced persons without adequate su- 
pervision. 


Why Must You Clean Lubricating 
System? 


Trouble-free operation of steam turbines de 
pends to a large extent on cleanliness of the lubri- 
cating oil system.t After use, deposits may accumu 
ate in such systems as a result of contamination by 
dust, dirt, lint, pulverized coal, fly-ash, rust, weld 
ing beads, scale, water, emulsions, insoluble oil 
degradation products and combinations of these 
In addition, there is always the possibility of other 
materials in the surrounding atmosphere getting 
into oil system: cement dust, chemicals, etc.; as 
well as the possibility of other foreign materials 
such as rustproof or pipe thread compounds, gasket 
or lagging materials, or cutting oil being left in the 
ystem after repairs or changes 

These foreign materials may clog oil lines, with 
resultant bearing damage or failures, fouling of 
governors, deposit on coolers, etc. Also, they may 
cause foaming, emulsification of the oil with water 
ind accelerated oil degradation. Blistering or flaking 
of permanent-type protective coatings in tanks may 
scour; the loosened material may clog the lubri 
cating system 


Mere draining of the oil from the 
system may remove only a small 
portion of the deposits described 
above. 

Adequate oil purification 
through use of oil purifying equipment 

ze and design, will go far to prevent build-up of 
insoluble foreign matter in the system. Periodic in 
spections indicate whether proper maintenance 
ractices are being followed and should be supple 
mented by other inspections when serious variation 
in operating data are observed 


circulation 


during 


of proper 


When Must You Clean? 


Turbine manufacturers usually recommend that 
within the first year of operation, a new turbine be 
taken down for complete general inspection. This 
offers excellent opportunity for also inspecting the 
oil system for evidences of deposits, corrosion and 
abnormal wear 

When a turbine is placed in service, close watch 
should be kept until operating conditions have 
stabilized. Thus, normal oil temperatures to bear 
ngs, coolers and other parts can be established. It is 
common practice to log temperature differentials 
across bearings and coolers. When differential at 
coolers departs from established norm, deposits may 
be accumulating on either oil or water side of cooler. 

It is also common practice to take frequent 
samples of oil for visual inspection for water, emul 
ions or suspended matter. Laboratory tests upon 
periodic samples will indicate any significant change 
in the oil that might lead to accumulation of de- 
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posits, Frequent inspections of oil sump drain, and 
of oil purifying equipment, will also help indicate 
rate of deposit accumulation 

Any unusual conditions (increase in rate of 
deposit removal by the oil purifying equipment, 
departure from normal oil pressure at any point in 
the system, presence of water in the oil, change in 
temperature differential, change in oil tests), will 
warn of some abnormal condition in the system 
Through inspection, source of difficulty must be 
determined and deposits removed. It is, of course, 
desirable to eliminate causes as soon as possible, to 
hold formation of deposits to a minimum and avoid 
necessity for extensive cleaning of the lubricating 
system 


How Must You Clean System? 


Inspection may show deposits ranging from 
viscous oil film to solids completely choking oil pas- 
sages. Method of cleaning will depend, of course, on 
amount and nature of insoluble material. Labora 
tury examination of representative sample of deposit 
will assist in determining best means of removal 
Only experience will serve as a guide to evaluation of 
conditions. 


Final decision on means of remov- 
ing insoluble material should be 
reached only after consultation with 
all concerned, including turbine man- 
ufacturer and oil supplier. 


How to Clean Oil Coolers 
(Stationary and Marine) 


Marked change in oil temperature 
differential across cooler, with no 
change in water flow or temperature, 
may indicate excessive build-up of 
deposits on oil or water side or both. 
On larger units, twin coolers are 
usually installed so that one can be 
removed from service for cleaning 
without interruption of turbine op- 
eration. Where cooler tube bundle 
can be removed from the system, 
cleaning methods may be employed 
which would not be considered prac- 
tical for the turbine lubricating sys- 
tem proper. Hot water or steam wash- 
ing, or petroleum flushing oil are 
usually employed for cleaning oil 
side of coolers. 

If other cleaning agents are em- 
ployed, note that, regardless of the 
materials used, all traces of the 
cleaner should be thoroughly re- 
moved to prevent subsequent oil 
contamination. The cleaner employed 
should not attack finish of tubes; such 
attack may lead to formation of 
metallic soaps, which can stabilize 
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oil-water emulsions. In addition, 
cases have been reported where 
cleaners have activated cooler tube 
surfaces, making them extremely 
effective catalysts for turbine oil 
oxidation. After cleaning, hydrostatic 
tests should be made on coolers to 
check for leaks. 


Oil Systems of Stationary Units + 


Following methods have been used with success 
for the cleaning of stationary units of varying sizes 
Method selected depends largely on laboratory ex- 
amination of deposit and cleaning materials, facili- 
ties and time available. When appreciable quantities 
of deposit are present and accessible, the bulk of 
it should, of course, be removed manually. 


Steam and Hot Water Cleaning 
(Stationary Units) 


Tarry matter from oil-degradation 
products and oil-water emulsions can 
often be removed from turbine parts 
by steam or hot water washing. 
Care must be taker ot to blow steam 
or hot water into bearings or gov- 
ernor mechanisms, which are usually 
cleaned manually, Steam is prefer- 
able to hot water, due to possibility 
of scalding. 

When using hot water, boiler feed- 
water at about 180 F is usually em-~ 
ployed, blown through the piping at 7 
high velocity. If piping can be dis- 
mantled, this may be done to insure © 


more thorough cleaning. Bearing 7 * 


pedestals and oil reservoirs are ™ 
cleaned by directing a stream of hot 7 
water against surfaces of the parts. 
Clean dry air should be used immedi- 
ately after the hot water, to dry the 
parts. 

Steam at high velocity has been 
used with good success under a va- 
riety of conditions. Flexible steam 
hose is used, the end covered with a 
cap tapped for insertion of a short 


*ASME Paper No. 50-A-116 

tDetailed instructions for preparing turbine oil 
system for initial use after installation, proper use 
of oil conditioning equipment, recommended ASTM 
tests for oil characteristics, how to get right oil and 
keep it right and operating items to watch, were all 
given in a series of articles on Oil Systems for Indus- 
trial Steam Turbines by Frank C. Linn, Turbine 
Divisions, General Electric Co., Power Generation, 
(now Power ENGINEERING) April, May, June, 
August 1949. The diagram is reproduced from one 
of these articles 
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Diagram of complete oil system for turbine, generator and exciter of a double-automatic-extraction 
industrial steam-turbine generator t 


nipple with an opening approximately 
14 in. in diameter. Pedestals, reser- 
voirs and pipe are steamed out and 
dried with clean, dry compressed air. 

Since steam or hot water washing 
will remove protective oily films from 
metal surfaces, making them prone to 
rusting, the lubricating system should 
be protected as quickly as possible 
with a rust-inhibited turbine or flush- 
ing oil. Governor parts should be 
dipped in the rust-inhibited oil im- 
mediately after cleaning and the unit 
should be assembled and a rust- 
inhibited turbine or flushing oil cir- 
culated through it as soon as possible. 


Cleaning with Flushing Oil 
(Stationary Units) 


The oiling system should be ar- 
ranged for maximum oil flow and 
velocity during cleaning. Exact steps 
depend entirely on turbine construc- 
tion. In some instances, maximum 
flow is secured by removing upper 
halves of bearings and any external 
orifices, if used; or by rolling lower 
halves of bearings about the shaft far 
enough to uncover oil supply pas- 
sages. Bearing pedestal covers are 
then replaced to prevent unnecessary 
oil leakage. In other cases, maximum 
oil flow is easily obtained by remov- 
ing internal connection pieces be- 
tween oil supply line and each bear- 
ing. Connection pieces in bearing 
housings are accessible by removing 
inspection opening covers placed 
there for that purpose. 


Charging the Flushing Oil 


Sufficient charge for flushing (50 
75 per cent normal oil charge) of 
rust-inhibited turbine or flushing oil 
is then placed in the turbine. The oil 
is heated in any convenient manner 
to between 150 and 180 F, and main- 
tained at this temperature while be- 
ing circulated by the turbine auxiliary 
oil pump for from 4 to 24 hr or more, 
depending on size of turbine, or na- 
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ture and amount of deposits. Oil 
may be heated by passing hot water 
through water section of cooler or by 
installing a temporary low-pressure 
(5 lb max.) steam coil in oil reservoir. 
Venting devices and continuous by- 
pass oil purifiers, available as part of 
the oiling system, should remain in 
operation during entire flushing pe- 
riod. 

Oil piping, passages, and parts in 
the governing system that come in 
contact with oil, need to be cleaned. 
This should be done without danger 
of scoring working parts of governing 
mechanisms. During flushing, pilot 
valves can be removed and the 
pistons either removed or blocked in 
open position. 

In some instances, high-pressure 
oil passages to governor and other 
control mechanisms are blanked off 
during early stages of flushing so as to 
have relatively clean oil for flushing 
the governor system. Toward the end 
of the flushing period, blanks should 
be removed so flushing oil can clean 
oil piping and passages of governing 
system. 

After flushing, governor parts, 
passages and the like should be man- 
ually cleaned with lintless cloths. 


How Long to Flush 


Required duration of flushing may 
be judged from periodic check of 
strainers and other oil purifying 
equipment. When successive inspec- 
tions reveal no noticeable increase in 
deposits, it is reasonably certain that 
all contaminants have been removed 
from system. Clean lintless cloth bags 
are often placed inside the strainers, 
their appearance during flushing 
giving a ready check on progress of 
cleaning. 

As soon as flushing is completed, 
the oil should be drained from tanks, 
coolers, and oil purifying equipment 
while it is still hot, but venting should 
continue until system returns to ap- 
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proximately room temperature. This 
will assure more complete drainage, 
as well as removal of any impurities 
that may be oil-soluble at flushing 
temperatures, and will minimize 
condensation that could cause rust- 
ing. All low spots that could serve as 
traps must be drained and accessible 
parts of the lubrication system in- 
inspected as thoroughly as possible, 
any remaining deposits being re- 
moved manually with lint-free cloths. 

Bearings and piping may then be 
returned to their original locations, 
and assembly of turbine completed. 
Turbine is then charged with a sup- 
ply of clean lubricating oil of grade 
to be used for regular operation, and 
given customary operational checks 
accorded every unit before it is 
placed in regular service. At conclu- 
sion of this step, many operators 
make final investigation of cleanli- 
ness of oiling system. When condi- 
tions permit, oil may be temporarily 
removed from the system so it can be 
thoroughly inspected. If this is im- 
possible, or inadvisable, at least the 
strainers and oil purifying equipment 
should be checked for excessive or 
unusual deposits. 


Cleaning During Service 
(Stationary Units) 

In some instances, where a lightly- 
sludged unit cannot be taken out of 
service long enough for thorough 
cleaning prior to an oil change, con- 
tinuous by-pass circulation of the oil 
in the system, through a clay filter, 
has been used to remove solids and 
partially-soluble oil degradation prod- 
ucts. Of course, passing an inhibited 
oil through clay will remove the in- 
hibitors, hence the oil supplier should 
be consulted before doing it. 

Because the unit is in operation 
when this is done, governor operation 
and bearing temperatures should be 
watched carefully, since solid parti- 
cles may be loosened that would be 
large enough to restrict oil flow and 
interfere with operation. 


Cleaning Marine Propulsion 
Units 


It is not practical to use the same 
methods in cleaning dirty marine 
units that can be employed for sta- 
tionary units because of the more 
extensive piping and the presence of 
gear sets with their lubricating de- 
vices, which make the marine oil sys- 
tem more complicated than those of 
stationary units. Inaccessibility of 
oil piping in marine units makes it 
impractical to clean by flushing with 
hot water or steam. Complex oiling 
systems of marine units may permit 
greater buildup of deposits in inac- 
cessible locations. For such systems, 
deposits can be most effectively re- 
moved by consecutive flushings with 
a rust-inhibited flushing oil, followed 
by turbine oil of the grade recom- 
mended for regular operation. Pro- 
cedure used in a number of cases was 
detailed in the paper. 
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One (good) thing leads to another 


at Coffeyville, Kansas 
Al Manis, superintendent of 
the Coffeyville municipal 
power plant, and Standard Oil 
(Indiana) lubrication special- 
ist Thomas R. Smith, review 
the latest report on NONPAREIL 
Turbine Oil in service in the 
10,000-KW turbine above. The neutralization number: 0.04 
mg. KOH /gm. 

Low acidity was one of the advantages Coffeyville engi- 
neers counted on in specifying NONPAREIL when this turbine 
was installed in June, 1949. NONPAREIL already had shown 
its resistance to deterioration, its freedom from deposits, and 
its elimination of acidity troubles, in the municipality’s 
5,000-KW turbine where it has been in service since 1945. 
The performance record on this first unit... a record includ- 
ing no oil replacement, no necessity to remove the oil for 
treatment, no downtime for cleaning of the oil system... 
was reason enough for insisting on NONPAREIL in the second 
turbine. 

Consider what a similar lubrication performance record 


can mean to your own operating and maintenance costs. 
Consider too, that NONPAREIL Turbine Oil is guaranteed in 
writing to last as long as your turbine. Its neutralization 
number is guaranteed never to exceed 0.15 mg. KOH/gm. 

For details on NONPAREIL Turbine Oil as applied to your 
turbine installation, and case studies showing the results of up 
to 23 years continuous trouble-free operation of NONPAREIL 
in other installations, call for the services of your Standard 
Oil lubrication specialist. You can reach him at your local 
Standard Oil Company (Indiana) office, or write: Standard 
Oil Company (Ind.), 910 S. Michigan Ave., Chicago 80, III. 


NONPAREI 


TRADE MARK 


Turbine Oil 


STANDARD OIL COMPANY (INDIANA) 














Indicator-Recorder-Iniegrator 


The Republic flow integrator, being of the 
modified watt-hour type, totalizes continuously 
—not intermittently. It operates independently 
of the recorder and its accuracy is not depend- 
ent on or affected by any clock mechanism or 
mechanical action. 

The Republic meter is, on this account, pecul- 
iarly fitted to follow all changes in flow rate and 
accurately measure highly fluctuating flows. 


ALL TYPES OF FLUIDS 


Republic electric type flow meters are available 
for measuring the flow of all types of liquids 
and gases. Meter bodies are built for metering 


arying flows 


because the 


Indicator 


fluids at line pressures up to 5,000 lb. per 
sq. in. and for all ranges of differential pressure. 
The reading instruments — indicator, recorder 
and integrator—are of the remote reading type 
and can be located any distance from the 
point of flow measurement. 


ANY COMBINATION 


While each Republic reading instrument is 
standard in design and construction each is 
especially calibrated for the particular flow 
measurement for which it is specified. Any 
reading instrument, indicator, recorder or inte- 
grator, may be obtained separately or in any 





Recorder 


are accurately totalized 


integrator is continuous 


combination desired, making possible the 
highest degree of flexibility in plant use. 


SAMPLE IN OPERATION 


The Republic electric meter is the only flow 
meter commercially manufactured which is 
strictly electric in its operation. All other types 
of so called electric meters use the motion of 
the mercury to move a float or produce a force 
which is then converted into an electrical 
value which is in turn transmitted to a receiv- 
ing or reading instrument. In the Republic 
meter, the transmitted electrical value is deter- 
mined directly by the mercury motion, thus 


Integrator 


eliminating one of the steps in the sequence, 
and simplifying the mechanism to that extent. 
Their are no floats, levers, cams, rotating 
shafts or anything else to interfere with the 
unimpeded movement of the mercury, which 
has no work to perform, but merely fulfills the 
function of making contact. 


NEW DATA BOOK 


Just off the press—a completely new data book 
describing and illustrating, in detail, the oper- 
ating features of the Republic Flow Meter and 
its many applications. Write for your copy of 
Data Book No. 702—there is no obligation. 


REPUBLIC FLOW METERS C0. © 220 o1ve8ser rarnway -cnicaco «7 wunois 
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BRIDGEPORT BRASS COMPANY 


CONDENSER AND HEAT EXCHANGER TUBE EDITION 


CopPER ALLOY BULLETIN 
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Installing tubing in two 7,500 sq. ft. Surface Condensers. 
Courtesy Allis-Chalmers Manufacturing Co 


90-10 Cupro Nickel Condenser 


During the present emergency many 
users of 70-30 and 80-20 cupro nickel 
tubing will be faced with the problem 
of selecting suitable substitutes for 
these excellent alloys. This is in keep- 
ing with the defense program which 
calls for conservation of nickel for 
military needs. 

Fortunately, for the past few years 
much work has been done in deter 
mining the relative merits of cupro 
nickel alloys with lower nickel con- 


tents 





The most promising is 90-10 
}cupro nickel containing 1% to 1.75% 
iron. This alloy shows good corrosion 
B resistance in flowing sea water, the 
iron acting as a corrosion inhibitor. It 
"compares very favorably with 70-30 


cupro nickel containing 0.5% iron. 


Applications Growing 
90-10 


have already replaced 


Appreciable quantities of 


cupro nickel 
Admiralty condenser tubes in surface 
condensers of power plants using salt 
water for cooling purposes. Results to 


date have been very encouraging. 


116 Augi 


t 


and Heat Exchanger Tubing 


Where 90-10 cupro nickel has been 
tried out in oil refineries, it has shown 
superiority over Admiralty from the 
circulating salt water side although it 
is not as satisfactory as Admiralty 
when in contact with hydrogen sul- 
phide and similar components. Ad- 
miralty has been the standard alloy 
for oil refineries for many years, but 
there has been a move towards chang- 
ing to more impingement resisting al- 
loys especially among refineries lo- 
cated on the seaboard. Aluminum 
brass, Duronze IV (aluminum bronze), 
and 70-30 cupro nickel are now quite 
common for handling corrosive harbor 
waters. 

In beet sugar evaporators 90-10 
cupro nickel has also proven superior 
and aluminum 


to brass, Admiralty, 


brass on the vapor side, which is 


quite corrosive. 


Offsetting Impingement 
Corrosion 


Like the higher-nickel content alloy, 
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90-10 cupro nickel shows fine resist- 
ance to impingement corrosion which 
is one of the enemies of condenser 
tube life. Impingement corrosion thins 
the metal especially at the entrance 
end of the tubing for a distance of 
possibly six or eight inches. Sometimes 
the attack extends throughout the 
tubes or is localized anywhere along 
the length of the tube. 

The brunt of the impingement at- 
tack is at the mouth of the tubing 
where it receives the full impact of the 
circulating water. Sea water is a more 
active solvent than fresh water. The 
higher the water speed, the more 


severe the attack. 


Effect of Velocity 

Some alloys are more sensitive to 
impingement attack than others. Ad- 
miralty brass, which stands up nicely 
against circulating sea water at low 
velocities such as four feet per second, 
may fail rapidly when the water vel- 
ocity is raised to seven feet per second 
and higher. The practice of using 
higher water velocities explains why 
there is a trend away from Admiralty, 
which does not stand up well under 
such conditions. Aluminum brass with- 
stands impingement corrosion better 
than Admiralty and all of the cupro 
nickel alloys are also far superior to 
Admiralty against this type of attack. 

In the interest of conservation of 
materials as well as the investment 
itself, it pays to give close attention 
to the selection of the alloys which 
will give the longest service life and 
minimum shut-down time. As time goes 
on, the experience gained from ac- 
cumulated records of condenser tube 
behavior pays big dividends. We ap- 
preciate the cooperation of operating 
engineers which has enabled our Cor- 
rosion Laboratory to help with corro- 


sion problems. (7113) 





ISOLATED-PHASE BUS SECTIONS 
shipped assembled, ready to install 


Factory-assembled G-E isolated-phase bus sections pay off in low 
installation costs. Crated three-phase sections arrive ready to lift into 
place. You simply knock sides off crate—apply lifting brackets to 
**H"’ mounting beams and hoist into position for permanent bolting. 
When bus connections are made with semi-flexible connectors and 
sectional joints are sealed with gasketed banding rings—the job is 
complete! 

Other advantages of G-E design include high insulation values 
reduced number of creepage surfaces without sacrifice of mechanical 
strength—dust and water-tight hinged covers which open from 
cither side for easy inspection 

Your G-E sales representative has complete information. Ask him 
for a copy of GEA-5460, a 28-page publication that will aid you in 
planning your buses, or write to General Electric, Schenectady 5, N.Y. 


into place 


Semi-fiexible connectors join copper buses 
of adjacent sections. This provides quick and 
easy alignment between sections. Split gas- ” 
keted aluminum banding rings seal out dust 
and water, reduce maintenance. 


GENERAL (3) ELECTRIC 
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“One of the surest 


ways to make money 


is to save money...” 


CAPTAIN EDDIE RICKENBACKER 


President and General Manager 
Eastern Air Lines, Ine. 


“. .. and the purchase of U. S. Savings Bonds through the Payroll Savings Plan 
is an easy way to save. It is good for the community. It is good for you because it 
means money available for a rainy day. Through the thousands of years that men 
have roamed the globe there have always been rainy days.” 


A vigorous exponent of thrift, Captain Eddie Rickenbacker 
made the Payroll Savings Plan available to his employees 
of Eastern Air Lines some years ago. From time to time, in 
personally dictated letters addressed “To All Members of 
Eastern Air Lines Family”, he points out the individual 
and national advantages of the Payroll Savings Plan, and 
urges members of Eastern Air Lines Family “. . . to sign up 
on the Automatic Payroll Savings Plan. In years to come I 


am sure you will be mighty glad you did.” 


How about your Payroll Savings Plan? What have you 
done since Savings Bonds became Defense Bonds? What 
is your percentage of employee participation? 

From coast to coast, companies large and small are 
installing the Payroll Savings Plan or revitalizing their 
present plans through person-to-person canvasses which 
put a Payroll Savings Application Blank in the hands of 


every employee. 


Note the results of some recent person-to-person can- 
vasses. Think what management efforts like this mean to 


the Defense effort. Then phone, wire or write to Savings 
Bond Division, U. S. Treasury Department, Suite 700 
Washington Building, Washington, D. C. Your State Direc- 
tor will be glad to help you put in a Payroll Plan or show 


you how to conduct a person-to-person canvass. 





Results of recent person-to-person canvasses 
to increase participation in Payroll Savings 
39 companies . . . total employees 487,347* 
Employees on plan before canvass 
Employees on plan after canvass 


% of participation before canvass 
% of participation after canvass 


New savers added to plan..... 


Based on National averages, employees in this group of com- 
panies are saving more than $7,000,000 every month in 
United States Defense Bonds. 


*includes 62,070 employees of six companies 
which did not have plan before canvass. 











The U. S. Government does not pay for this advertising. The Treasury De- 
partment thanks, for their patriotic donation, the Advertising Council and 
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Reports of Various Subcommittees of 
the Prime Movers Committee, [dison 
Electric Institute, 420 Lexington Avenue 
New York 17, N. Y. 
Metallurgy and Piping 1950. Report of 
the Metallurgy and Piping Subcommittee ; 
EEI Publication No. 50-10; 8% by 11 in.; 
paper binding; 42 pages; illustrated; Price 
Members 90 cents, Non-Members 
USA $2.25; Foreign countries $2.50. 

This report contains statements relating 

to metallurgy and piping by the sub- 
committee, Operating Companies and 
Manufacturers on activities of various 
piping organization, high temperature 
materials, high temperature pipe welding 
and fabrication specifications, graphitiza- 
tion, valve outages and miscellaneous 
data. 
Deposits om Gas Side of Steam Gen- 
erating Units. Report by the Power 
Station Chemistry Subcommittee; EE! 
Publication No. 50-13; 8! by 11 in.; pa- 
per binding; 10 pages; illustrated; Price 
Members — 30 cents; Non-Members 
USA -- 75 cents; Foreign countries —- 90 
cents. 

This report contains statements of oper- 
ating companies on their experiences with 
deposits on the gas side of steam generat- 
ing units, and general discussion, summary 
and conclusions based on the literature 
and member company experiences. 

Since this report was written, much 
additional work has been reported on this 
subject. In particular, the effects of hu- 
midifying combustion air in minimizing 
gas side deposits have been reported in 
ASME Paper No. 50-A-86 by Murphy, 
Piper and Schmansky of The Detroit Edi- 
son Co. and have aroused wide-spread 
interest among power engineers. Also, a 
review of recent German practice is given 
in Brennstoff-Warme-Kraft, June, 1951 


Final Report of the Investigation and 
Development of Facsimile Recording 
Paper, by Office of Technical Services, 15 
pages, Order from Library of Congress, 
Photo duplication Service, Publication 
Board Project, Washington 25, D. C., ac- 
companied by check or money order pay- 
able to the Librarian of Congress. Price 
$1.75 per copy in microfilm, $2.50 in 
photostat. 

A number of promising developments in 
facsimile recording papers are discussed in 
this report, now available to the public. 

Primary purpose of the study, made by 
the Timefax Corp. under Signal Corps con- 
tract, was to survey possible methods of 
making direct daylight facsimile recording 
papers, preferably of the dry recording 
type. In the course of the work, one new 
paper was developed and two papers were 
improved to the point of becoming com- 
mercia!ly practical. Papers discussed in- 
clude the Mimeograph Stencil, Non- 
Duplicating Recording Paper, Timefax 
Duplicating Paper and Pressure and Heat- 
Sensitive Paper. 

Detailed tables are presented covering 
the properties of some colloidal carbons, 
(electrical conductivity, pH, carbon con- 
tent and particle size); the resistance of 
base and intermediate coatings; a partial 
list of pigments and binders examined for 
base and intermediate coating combina- 
tions; and a partial list of pigments and 
related substances used in top coatings 

e report concludes with suggestions 
for further development in the field, and a 
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supplementary list of facsimile recording 
paper and related patents 


Influence of Polyphase Motors on The 
Voltage Regulation of Circuits Supply- 
ing Single-Phase Welder Loads. Uni- 
versity of Illinois, Engineering Experi- 
ment Station, Bulletin Series No. 392 
Written by M. A. Faucett, Professor of 
Electrical Engineering, M. Fisher Jr 
Special Research ee” in Electrical 
Engineering, and M. Helm, Associate 
Professor of Electrical ¥ ngineering. Price, 
$1.00. Paper bound, size 6 by 9 in. 80 pp. 

The bulletin is divided into two parts. 
The first part presents analytical solutions 
of the voltage change produced by a single- 
phase welder, including the effects of ad- 
jacent motor loads. The second part con- 
tains charts which may be used to deter- 
mine voltage drop for some of the more 
commonly used welder circuits. A complete 
set of instructions for using these charts is 
also included. The charts offer a practical 
and time saving method of determining 
the voltage drop when a large number of 
problems involving single-phase welders 
and various amounts of motor load are to 
be considered. 


Review of Current Research and Direc- 
tory of Member Institutions. Published 
by the Engineering College Research 
Council of the American Society for Engi- 
neering Education, at the Georgia Insti- 
tute of Technology, Atlanta, Georgia. 
Edited by John Mattill, Secretary, at 
the Massachusetts Institute of Technol- 
ogy, Cambridge, Massachusetts. Copies, 
at $2.25 each, may be obtained from the 
Secretary of the Engineering College Re- 
search Council, Room 7-204, 77 Massa- 
chusetts Avenue, Cambridge 39, Mass 
Size 6 by 9 inches, paper bound, 250 pages. 


This volume is a review of engineering 
research projects which are now active in 
the engineering schools of American col- 
leges and universities. In addition to com- 
plete research project titles, the book shows 
for each school the names of responsible 
research administrative officers, a brief 
digest of policies which govern research 
projects and contracts at each institution, 
the number of personnel engaged in re- 
search activities, the annual expenditures, 
and special conferences and short courses 
of interest to research workers. The listings 
given of projects and personnel are com- 
plete as of March 1, 1951. A complete index 
of research project subjects, including over 
4000 entries, facilitates use of the book. 


Basic Electrical Measurements by 
Melville B. Stout; first edition; 504 pages; 
6 by 814 in - cloth; published by Prentice- 
Hall, Inc. ,70 Fifth Ave., New York, N. 
1950, 


As pointed out in the preface, the author 
of this book finds the selection of material 
for a book on electrical measurements 
rather difficult. Measurements play so 
vital a part in electrical science and the 
field of measurements and instruments is 
so vast that no single book could ever 
hope to present a comprehensive treatment 
of the field as a whole. The field of measure- 
ments includes activities ranging all the 
way from the absolute determination of 
the units to the simplest kind of everyday 
measurements, and students must be 
thoroughly prepared for this broad field 
but not in a way too exclusively pointed 
towards any one portion of it. Some un- 
derstanding should be given of basic high 
precision methods but not to the exclusion 
of less precise but more commonly used 
methods. An attempt has been made, 
therefore, in this book, to select the 
methods that are most important and most 


frequently used in present-day practice 
and to omit special procedures and those 
now mainly of historical interest. Some oi 
the older ways of measuring resistance, 
for example, have been dropped. Also, d-c 
bridge methods for the determination of 
inductance and capacitance. Alternating 
current bridges have been stressed as 
vetsatile and accurate means of perform- 
ing many types of measurements. The 
author realized that no two persons would 
agree completely on the choice of material 
but it was felt essential to clearness and 
usability to limit the seope of the treat- 
ment 

Since this book is designed primarily as 
an undergraduate text, problems are in- 
troduced throughout the text as an im- 
portant part of the study of measuring 
processes. The treatment of electrical 
measurements has tended to present equip- 
ment and circuits in a descriptive way, in 
spite of the fact that the subject itself is 
highly quantitative. The author feels that 
problems are at least as important in this 
subject as in other studies in which they 
are regularly used 

The author is Professor of Electrical 
Engineering at the University of Michi- 
gan and this book is evidently the result 
of many years of teaching experience in 
this field. On the whole, this is a very in- 
teresting and valuable book and should 
be of interest to practicing engineers as 
well as to undergraduate students in en- 
gineering colleges 


Thermodynamics by George A. Hawk- 
ins; Second Edition; 563 pages; size 514 by 
814 in.; clothbinding; published by John 
Wiley & Sons, Inec., 440 Fourth Avenue, 
New York 16, N. Y. Price $6.50. 

This is a textbook for use in a two- 
semester undergraduate course of three 
credit hours per semester. For the student 
who wishes to make a more extensive 
study in a particular subject, the author 
includes a list of references at the end of 
each chapter. The material has been ar- 
ranged so that by leaving out certain chap- 
ters the book can be used as a one-semester 
text. Chapters such as Combustion, The 
Gas Turbine and Jet - Propulsion, General 
Thermodynamic Equations and Introduc- 
tion to Heat Transfer can be omitted from 
the first semester agenda and then picked 
up in the later course along with some of 
the more advanced theory. 

Professor Hawkins makes his first’ men- 
tion of the entropy concept almost half- 
way through the book. He uses the Carnot 
engine as an introduction to entropy and 
then devotes an entire chapter to a dis- 
cussion of energy and entropy. His treat- 
ment of this subject —-one which is a 
universal stumbling block for engineering 
students — is unusually lucid. 

Theoretical presentations are supple- 
mented by the addition of simple practical 
problems which show the reader the use- 
fulness of the subject in engineering work. 
The problems in the text and the exercises 
and questions at the end of each chapter 
are of value to the practicing engineer as 
they contain many examples of problems 
he encounters in his daily work. Although 
there are some explanations of theoretical 
material which delve into the calculus, the 
major portion of the book requires no 
knowledge of advanced mathematics. An 
effort is also made to show that the subject 
of thermodynamics is not limited to engi- 
neering but is applicable to other branches 
of science as well. 

Six chapters have been completely re- 
written from the first edition and signifi- 
eant changes have been made in another 
five. A new table. dealing with the thermo- 
dynamic properties of air, has been added 
to the second edition Appendix. 
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1. Stee! plate tube with cast iron } Prt emma '1)) 


throat section for measurement 
of clear water, air or gases. 


2. Cast iron Venturi Tube with hand 
holes and cleaning valves at main 
and throat sections, for municipal 
sewage and trade wastes. 


3. Cast iron Venturi Tube with flat 
invert and single cleaning valve 
at main and throat sections. Spe- 
cifically used for sludge. 


4. Cast steel or cast iron Ven- 
turi for hot or cold water and 
adaptable for boiler feed high 
pressure service. 


PALERMO 
(Continued from page 98) 


and a 220-v station auxiliary bus. 
The 3000-v bus derives its power di- 
rectly from the generator through the 
5000-kva, 10,500 /3000-v transformer. 
The 220-v bus in turn derives its 
power from the 3000-v bus through 
the 1150-kva, 3000/240-v _trans- 
former. These two unit buses serve 
all the auxiliaries for their generator 
units. 

In addition to the normal auxillary 
supply there is a 5000-kva, 10,500 
3000-v reserve transformer which is 
connected directly to a breaker on 
the 10,500-v switchgear. This trans- 
former is connected to the reserve 
3000-v bus. This reserve bus supplies 
power to the station essential auxil- 
iaries such as coal handling, ash 
handling, fire pumps, ete. In addi- 
tion, this bus provides standby and 
starting-up power to each 3000-v 
unit auxiliary bus and serves the 
1150-kva, 3000 /240-v reserve trans- 
former. This reserve transformer, in 
turn, supplies 220-v power to the sta- 
tion essential auxiliaries and standby 
power for each 220-v unit bus. 

All of the auxiliaries of this plant 
are electrical with the exception of 
the one boiler feed pump turbine 
drive. The larger essential motors, 
100 hp and above, are 3000 v and 
each is connected to an individual 
electrically operated air circuit breaker 
on the 3000 v bus. All other motors 
16 hp to 100 hp are 220 v. The larger 
of these 220-v motors are connected 
to individual electrically operated 
air circuit breakers on the 220 v bus. 
The smaller 220 v motors are served 


| from the 220 v bus in groups, each 


group making up a motor control 
center. Each group has a single 
manually operated circuit breaker 
and each individual motor has a 
combination magnetic starter and 


| circuit breaker. The grouping of these 


motors is so arranged that operation 
of the plant is not disturbed by the 
removal of any one group from 
service. 

TRANSFORMERS— The two unit and 
the one reserve 3000-v station service 
transformers are located on the 
ground floor, below the electrical 


| switchgear. Each transformer is 5000 


—— makes Venturi Tubes for measuring 
cold water, raw sewage, trade waste, sludge, 
process liquor, boiler feed, air and gases. 
These tubes come in many sizes and different 
designs, some of which are pictured above. This 
means there’s a particular tube to fit specific needs. 
Write, stating your Venturi Tube requirements, to Simplex Valve 
& Meter Company, Dept. 8, 6783 Upland Street, Philadelphia 42, Pa. 


SIMPLEX 


VALVE AND METER COMPANY 


12 


J 
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| kva, three phase, 10,500/3000 v, 


delta delta and non-inflammable liq- 
uid filled. The transformers are 
provided with two 2% per cent rated 
kva taps above and below 10,500 v, 
with a manual no-load tap changer. 
The three 220-v station service 
transformers are also located on the 
ground floor. These transformers are 
rated 1150-kva, 3 phase, 3000/240-v, 
delta/delta, non-inflammable liquid 
filled, with two 21% per cent rated 
kva taps above and below 3000 v. 
A manual no-load tap changer, with 
operation from floor level is provided. 
RELAY PROTECTION—The genera- 
tor is protected by high speed product 
restraint differential relays. For back 
up protection voltage restraint over- 
current relays, which trip only on a 


Illinois 





high current and low voltage, are 
used. 

The 3000-v station service trans- 
formers and the station service 
reserve transformer are protected 
from faults by harmonic current 
restraint percentage differential re- 
lays. The two types of restraint 
present in these relays prevents 
tripping on magnetizing inrush cur- 
rent and heavy through currents. 

The 10.5-kv bus is protected by 
high speed differential relays which 
operate in from two to three cycles. 
Each 10.5-kv feeder is protected 
against phase to phase and three 
phase faults by directional over- 
current relays, and against phase to 
ground faults by directional over- 
current ground relays. 

The 3000-v motors are protected 
by long time induction over-current 
relays with instantaneous trips. The 
induction element is set so the time 
curve of the relay falls below the 
motor damage curve for values of 
current in excess of 115 per cent of 
the motor full load current. The 
instantaneous trip is set just above 
locked rotor current. For backup 
protection of the 3000-v bus, induc- 
tion overcurrent relays are used. 
The 220-v station service transform- 
ers are protected by standard inverse 
time delay, induction overcurrent 
relays with instantaneous trips. 

BATTERY SYSTEM—Thecontrol volt- 
age for this station is 125 v, direct 
current. A 60-cell storage battery, 
rated 564 amp for one minute down 
to 1.75 v per cell and a 12-hr dis- 
charge rate of 43.2 amp, is installed 
in a battery room on the ground 
floor. Two 3-kw motor generator sets 
are provided for charging the battery; 
one floats on the battery at all times 
and the other is used as a standby. 
This battery supplies control power 
for the entire station. 

COMMUNICATION—For intercommu- 
nication within the station, an auto- 
matic dial type telephone system is 
provided. There are 15 telephone 
stations located at essential points 
throughout the station. Head booths 
are provided where the ncise level is 
high. Horns are provided at each 
station. The phone system operates 
on 24 v, d-c. The horns are operated 
by 125 v, d-e by use of a 24-v relay. 

STATION LIGHTING—The station 
lighting system operates at 220 v and is 
supplied from a breaker on the re- 
serve 220-v switchgear. In case of 
failure of the normal! lighting source, 
emergency lights, which are located 
at all essential parts of the plant are 
automatically switched on. 

In general, the plant lighting con- 
sists of incandescent industrial type 
dome fixtures giving an average il- 
lumination of 10 to 15 foot-candles. 
The turbine room is illuminated by 
high bay incandescent fixtures. The 
intensity of illumination in the tur- 
bine room is 25 foot-candles. The 
mechanical and electrical control 
rooms are illuminated by fluorescent 
strip lights placed above a luminous 
ceiling. 
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ROTOJET (®) Junior Tube Cleaners offer advantages 
possessed by no other type. They are light in weight, 
fed easily with the hose, and shifted quickly from tube 
to tube. 


The ROTOJET Motor is unusually powerful and efficient. 
it has only two moving parts, a shaft and a paddle. 
Positive contact, maintained between paddle and 
Rotocentric (egg-shape) bore cylinder, assures an un- 
divided cir stream and freedom from power loss. An 
cir valve permits one-man operation. Models for 
straight and curved tubes .495” 1.D. up. Water-driven 
models for tubes .953” I.D. up. 


ROTOJET size, speed, and ease of operation offer a 
marked contrast with external cleaners costing many 
times as much. Send for new bulletin. 


Roto Heads are economical 
Roto Heads meet practically every clean- 
ing need. Expanding brushes and scrapers 
have. inexpensive replacecble elements for 


economical operation. 


Expanding brush, Expanding scraper and 
ball joint, replace- replaceable element 
able brush element. 


Wire brush and adapter. Sectional 
wire brush 


Newark 1, N. J. 
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These 


EVERLASTING 


‘advantages 


give 
better 
service 

from 


Fig. 4001/6561. Duplex unit consisting 
of Stroightway Lever-operated Sealing Valve 


and Angle Biowing Volve. 


BOILER BLOW-OFF VALVES 


When you install an EVERLASTING 
Duplex Blow-Off Unit, you'll find that 
its many superiorities speak for them- 
selves. 

The sealing valve at the left is the 
EVERLASTING design that has been 
famous for more than 40 years . . . the 
valve with the drop-tight seal that 
actually improves with use because of 
its self-lapping action each time the 
valve is opened or closed . . . the valve 
that can’t stick or jam because of its 
non-wedge design . . . the valve that 
opens in less than a quarter turn to pro- 
vide unimpeded straight-through blow. 

The blowing valve at the right is the 
equally famous EVERLASTING Angle 
or “Y” Valve, specially designed and 
equipped to withstand repeated blow- 
off shocks, erosion and corrosion, and 
without pockets that might trap and 
hold solids. 

Each of these valves . . . and all the 
|} other EVERLASTING Boiler Blow- 
) Off Valve types, fully meet ASME code 

requirements . . . assurance that they 
| are properly designed and amply strong 
| for the service. 


Write for descriptive bulletin 


EVERLASTING VALVE CO. 
49 Fisk Street, Jersey City 5, N. J. 





TRADE MARK “EVERLASTING” REG. U.S. PAT. OFF. 
7 7 ON IE FT 


"For EVERLA 


Fig. 4001/6571. Duplex unit consisting of 
Straightway Lever-operated Sealing Valve 
ond Y Blowing Valve 


Fig. 6571/6561. Duplex unit consisting of Y 
Sealing Valve and Angle Blowing Valve. 


Fig. 6561/6571. Duplex unit consisting of 
Angle Sealing Valve and Y Blowing Voive. 


LETTERS TO THE EDITORS 
(Continued from page 63) 


in the boiler. Inside these tubes the 
vapor condenses quickly into pure 
distilled water.” 

The following should be of interest 
to steam engineers: “. . . it is note- 
worthy that one of the factors which 
helps maintain the partial vacuum is 
that the water vapor, or steam, occu- 
pies an extremely small volume of 
space.” 

Steam at 65 deg. has a volume of 
1.024 cu. ft. per lb. So for each unit of 
3,500,000 gpd capacity, the vapor 
output would be 20,200 ppm, or 
20,700,000 cu. ft. per min. The 
“fan” to handle this vapor would be 
SOME FAN! A duct to handle this 
vapor, assuming an extreme velocity 
of 10,000 fpm, would be more than 
51 ft. in diameter! The power to 
operate this fan probably wasn’t 
given any more consideration than 
any of the other factors. 

The problem of condensing the va- 
por was given a bare mention in the 
article, but which problem would be 
a tremendous one! The water for 
condensing the vapor must, of course, 
be at a lower temperature than the 
vapor. Where this water was to come 
from wasn’t mentioned; it probably 
being considered of minor impor- 
|tance. The only source of water in 
sufficient quantity is the ocean, and 
|its temperature was assumed as 65 
deg. But condensing 65 deg. steam 
with 65 deg. water doesn’t seem 
hopeful. 

Assume that there is another source 
|of sea-water that will give a 10-deg. 

| differential, or at a temperature of 
| 55 deg. Also that it weighs 8.55 ppg, 
|} and its specific heat is 0.94 Btu. The 
|heat of evaporation of steam at 65 
|deg. is 1,055 Btu per lb. The heat 
jabsorbed by the condensing water 
lis then 20,200 x 1,055 = 21,300,000 
Btu per min. With a 3-deg. approach 
of water to vapor, there would be 
required 21,300,000/(10 — 3) x 8.55 
xX 0.94 = 378,000 gpm or 545,000,000 
gpd. The handling of such a quantity 
of water would be a major problem 
in a very large city! 

With a 3-deg. approach of condens- 
ing water to vapor, the mtd would be 
nearly 5.83 deg. And if an overall co- 
efficient of 500 Btu were obtained, 
the condenser surface would be 21,- 
300,000 x 60/5.83 « 500 = 439,000 
sq. ft. If this were of 1l-in. tubing 
there would be 318 miles of it. 

It was stated that, “The steam 
ultimately passes into open-ended 
condensation tubes placed in the 
boiler.” That may mean that the va- 
por is to be condensed by the incom- 
ing feed but, as stated in the fore- 
going, this would imply condensing 
65 deg. vapor with 65 deg. water. 
Anyway, the required condenser sur- 
face as found above, would fill many 
shells the size of the boiler. 

In order to have continuous opera- 
tion of the boiler, there must be pro- 
vided a continuous supply of water 








of the required temperature. Any 
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heat given up by the water lowers 
its temperature, and there is pro- 
duced a circulation, but a feeble one, 
because of the probable small tem- 
perature drop. For the sake of this 
discussion, however, we shall assume 
a 5-deg. drop. Since the heat required 
to evaporate a pound of water at 65 
deg. is 1,055 Btu, the water that must 
be supplied to the boiler is 21,300,000 
5 x 0.94 8.55 = 530,000 gpm or 
763,000,000 gpd. Quite a pumping 
job for what was described in the arti- | 
cle as “... one ordinary water | 
pump.” 
There have been opinions, ex- | 
pressed and implied, that the engi- 
neering profession has been negligent 
in coping with imminent water 


shortages, with an ocean at our door. | 


But the only at present practical 
method of converting sea-water to | 
general use is by means of heat. And | 
though this is being done in many | 
instances for cooking, 
boiler makeup and the like — its ap- | 
plication to a common municipal | 
supply of 100 gpd and more per cap- 
ita, is far too costly. Hence the doors 
are open to the many varieties of 
quacks who haven’t even a nodding 
acquaintance with the problem. 

Had the promoters of the present 
scheme figured the magnitude of any 


drinking, 


of its functions, they might save | 


themselves and others some embar- 
rassment. But they evidently did not 
possess the required knowledge. 
Calculating the heat load is a sim- 
ple matter, and it could be compared 


with the performance of other and | 


similar equipment. For 
There was to be produced 3,500,000 
gpd, or 3,500,000 x 8.33/24 = 


example: | 


1,- | 


210,000 lb. of distillate per hour. The | 


heat of evaporation of water of 65 
deg. is 1,055 Btu per lb. The heat 
load is then 1,210,000 « 1,055 = 
1,278,000,000 Btu per hr. This is the 


equivalent of 1,278,000,000/970.3 x | 
34.5 = 38,200 boiler horsepower. Even | 


a greenhorn should be startled by this 
figure! 

It would seem that before any one 
puts money (his own money) into any 
scheme for converting sea-water to 
domestic use, he should employ a 
sophomore in engineering to put him 


straight. 
C. O. SANDSTROM 


Los Angeles 4, Calif. 


KULJIAN SCHOLARSHIPS 
TO HELP engineers meet problems 
of human relations that are often 


encountered in their work, particu- | 


larly in foreign countries, Harry A. | 
Kuljian, noted Philadelphia engineer 
and head of the engineering firm 
bearing his name, has established two 
scholarships for seniors at the Massa- | 
chusetts Institute of Technology. 
Mr. Kuljian was graduated from 
M.I.T. in 1919. 

These scholarships are intended to | 
help promising engineering students | 
to round out their education in world 
affairs, traditions, economics, and 


a Zoltlamutollaliclalelsles mee 


Wu Be Lower With 


This True Ball Joint Makes the Difference 


Once a Dart Union is in place you can forget it. 
You'll have a drop-tight joint that stays tight — that never requires 
re-tightening and extra maintenance. 

Why? Primarily because Darts are made with extra 
care. Seats, for instance, are both of a special bronze alloy — highly 
resistant to Corrosion and pitting. And they're accurately machined 
then spherically ground to ensure wide, true-bearing joint surfaces. 
Finally, high-test, air-refined, practically indestructible malleable 
iron is used so body and nut can shrug off the toughest abuse in 
installation or use. 


Try Darts! — you'll find the longer, 


better service means true economy. 


DART UNION COMPANY 
Providence 5, Rhode island 
The Fairbanks Co. — Distributors 
Boston New York Pittsburgh 
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the humanities. The scholarships, 
valued at $500 each, are to be 
awarded to two seniors whose records 
indicate exceptional promise. 

The creation of the new School of 
Humanities and Social Studies at 
M.I.T. encouraged Mr. Kuljian to 
establish these scholarships, and at 
his request candidates for them are 
to be nominated by Dean Burchard 
of the new school. The purpose of the 
scholarships is to assist the winners 
to broaden their education in the 
field of the humanities and social 
studies, in order that they may gain 
a better understanding of human 
relations in applying their technical 
training. 





High grade gas, by-product, 
steam and household stoker coal 
from Wise County, Virginia, on 
the Interstate Railroad. 


High grade gas, by-product, 
steam and domestic coal from 
Wise County, Va., on the 
Interstate Railroad. 


High grade, high volatile steam 
and by-product coal from Wise 
County, Va., on the Interstate 


Railroad. 
GLENBROOK 


The Premium Kentucky High 
Splint unmatched for domestic 
Produced in Harlan 
County, Kentucky, on the 


L. & N. Railroad. 


COKE 


Roda and Stonega 
County, Va 


use. 


Wise 


from 


Hazle Brook 


Raven Run 


BLUEFIELD, W. VA. BUFFALO 


NEW YORK 





ANTHRACITE 
Premium Lehigh 


Premium Mahanoy 


Capable engineering personnel and the experience gained through 
long and varied marketing activity assure proper application of one 
of the above brands and effective servicing of any fuel requirement. 


General Coal Company 


123 SOUTH BROAD STREET, PHILADELPHIA 9, PA. 
CABLE ADDRESS, GENCO 


BRANCHES: 
CHARLOTTE, N. C. 
NORFOLK 


HELPFUL BULLETINS 


(Continued from page 46) 


brochure. Tells how company’s electrical 
tape combats corrosive action of moisture, 
alkalies, oils, fats and fungi on underground 
gas service pipes. Features report of a gas 
company citing tape’s exceptional corrosion 
protection, speed of application, good con- 
formability with extra stretch and other ad- 
vantages. Also includes photos showing appli- 
cation techniques, and listings of tape’s 
chemical, physical and electrical properties. 
Minnesota Mining and Mfg. Co. 


TOOLS 


128 Powerful Puller — Introduced in 
s-pp Bulletin 97-A is the compact 





High grade gas, by-product, 
steam and domestic coal—Pitts- 
burgh seam from Irwin Basin, 
Westmoreland County, Penn- 
sylvania, on the Penna, Railroad. 


High volatile domestic, steam 
and by-product coal from Boone 
and Logan Counties, W. Va., on 
the Chesapeake & Ohio Ry. 


Genuine Pocahontas from 
McDowell County, W. Va., on 
the Norfolk & Western Railway. 


High fusion coking coal for by- 
product, industrial stoker and 
pulverizer use from Wyoming 
Co., W. Va., on the Virginian Ry. 


CINCINNATI 
PITTSBURGH 





y, 





Power Twin, a fast-working hydraulic ram 
designed to take the hard work out of pulling 
jobs. Explains how this ram, with its center 
hole feature, is adaptable to all of company's 
pulling systems, converting them to hydraulic 
push, pull or lift operation. Shows time-saving 
methods for installing and removing cylinder 
sleeves, snafts, gears. Also shows con\ersion 
sets. Owatonna Tool Co. 


129 Installation and Maintenance 
Tools — Sixteen-pp Bulletin 451 
is company's recently published ordering 
book covering installation and maintenance 
tools. Presents air motors for tube rolling, 
buffing and polishing tools, calipers, ratchet 
wrenches, jigs, plug pullers, boring bars, 
rethreading tools, and gaskets. A section on 
tube expanders illustrates major types 
their applications, dimensions, price 
cludes a tube expansion chart. Key Co. 


TURBINES 
130 Multi-Stage Turbines — Six-pp 


Bulletin 8-147 describes two of com- 
pany'’s smaller-frame multi-stage turbines, 
both of the impulse type. Construction de- 
tails are illustrated and described in detail, 
dimensions included. The Terry Steam Tur- 
bine Co. 


131 Equipment for Power Plants — 
Liberally illustrated Bulletin Q-14 
is a 20-pp booklet reviewing manufacturer's 
complete line and describing briefly the major 
steam and electrical products of company’s 
five plants. Material is organized into sections, 
one on steam and related equipment (tur- 
bines, centrifugal blowers, condensers, heat- 
ers, tube cleaners) and the other on rotating 
electrical equipment (motors, generators, 
motor-generator sets). Elliott Co. 


STOKERS, ACCESSORIES 


133 Stoker Feeder Conveyor — This 

2-pp bulletin describes and illustrates 
a 16-ft slow-speed stoker feeder conveyor 
for boiler room use. Explains how it’s designed 
to operate economically, save labor and 
handle a variety of fuels safely. American 


Coal Burner Co., Ine 
134 For Cleaner Coal Burning — 
This 8-pp illustrated bulletin de- 
scribes company's Turbo-Aire over-fire sys- 
tems designed for cleaner coal burning. Ex- 
plains how they work to eliminate smoke and 
promote efficient combustion. Includes selec- 
tion chart, specifications, fan data and 
characteristics. Canton Stoker Corp. 


OIL HEATING 


135 Oil Heaters — Three new products 

are presented in 16-pp Bulletin 0-51: 
an oil pre-heater which heats oil indirectly by 
gas and operates independently of boiler; a 
safety oil heater so constructed that oil can- 
not enter the boiler water if an oil heating 
tube fails, and company’s Type-U-Tube oil 
heater recommended where a low cost in- 
stallation is specified. Also shown are straight- 
tube and suction heaters. Applications for 
each type of heater discussed ; dimensions and 
capacities are given. Water Tube Boiler 
and Tank Co., Ine. 





136 Data on Oil Burning — ““ vil 

Burning Manual of Information 
is a 4-pp guide to proper installation and 
operation of oil burning equipment. Filled 
with tables and formulas covering air flow 
through airports, available draft, excess 
air, boiler pressure and flue gas tempera- 
ture, air volume capacities. Compiled in 
the interest of increasing oil burning effi- 
ciency this bulletin is instructive and saves 
a lot of calculation. Cleveland Fuel Equip- 
ment Co. 











OTHER EQUIPMENT 


137 How to Cut Waste Costs— A 

factual treatise, “Four Ways to 
Economize on Industrial Wastes,” discusses 
briefly main types of industrial wastes and 
special problems involved in their handling. 
Explains ways of coping with waste costs by 
reduction of waste volume, by improved 
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processing methods, by conversion of wastes 
to by-products and by treatment. Gilbert 
Associates, Inc 


138 Booklet on Transmission Belting 
— Here's an informative 16-pp 
booklet on treaded leather belting which in- 


cludes practical maintenance suggestions and 
engineering data. Well illustrated, contains \ 


! 
information on making belts endless on pul- 
leys, types of motor bases, fasteners, lacings, 
cement, preservatives, and repairing belts 


Helpful belt formulas are included, along 
with a table on horsepower rating of shafting 
of various diameters at various speeds. Com- 
pany’s patented tread feature and special 
mineral tannage are explained, pictured 
Specific applications are illustrated. E. | 
Houghton & Co. 


139 Weed Control Manual — Data on Costly plug cleaning, with its high labor bills and 
methods and results in chemical - ° 

ary ay and weed control, as age by a lengthy equipment down-time, goes out of the conden- 

wide range of organizations, are outlined in 

this 12-pp operations manual. Includes ser and heat exchange picture the minute chlorina- 

records of brush control experience of tele- 

phone companies, power companies, a soil ; 7 

conservetion experiment station as In ab tion arrives. 


factory are presented along with cost data and 
evaluations of short-term versus long-range 
control programs. E. I. du Pont de Nemours 
& Co., Ine. 


fects of back pressure and poor heat transfer char- 
acteristics caused by slime, really works, as one 
Southern Power Station found out when they be- 

gan using the W&T De-sliming Process. 

In just six months after W&T Chlorinators 
were installed, cleaning and excess steam costs 
were reduced from $1450 per month to $250 
per month and a later survey showed 


140 How Safe Are Your Drawings? — 

Four-pp Handbook SC 688 indicates 
multiple dangers to engineering drawings 
under defense conditions, showing the kind of 
fire-resistant protection such drawings should 
have. Facts illustrating inadequacy of fire- 
proof building construction in protecting 
drawings are given. Cabinets, files and map 
and plan units are described, illustrated. 
Remington Rand Inc 


case, sthods of che ral control of de- 2 ° 
sbebte growth white have } Soma rote satis. | = 3 : : - 7 


141 Refractories and Insulations — 

Here's a comprehensive collection of | 
data on company’s refractory and insulating | 
materials. It shows when and how to use the | 

: 
' 


an overall saving in excess steam costs 
various types of materials in industrial, . 
heat processing one heat generating equip- of $16000 in a year. 
ment of all kinds. Refractories covered in- ° ° ° ° 
og Bom pte Such savings are indicative of how your 


clude castable cements, chrome base castable 

cements, air- and heat-setting bonding ce- 

ments, and ramming-type refractories. In- condensers may be made to operate more 
sulating materials include block and blanket 

types, plastic heat insulations, electrical economically and with far less outage when 
insulations and surface protective coatings. 


About 38 pp in all, sheets are loose-leaf bound. ; i tall j i 
Rebastesr oad Eeosiidiam ¢ _— , a Wé&T Engineers ins chlorination to 
142 Jacket Water Coolers — Illus fight your slime problems. 

trated Catalog 1351, 4 pp, describes To learn how chlorination may be profit- 


a line of engine jacket water coolers de- 

scribed as extremely rugged units capable of . re 
withstanding abuse of portable equipment ably applied to your heat exchange equip- 
installations. Details the many new design 

features of the new units and describes ac- ment and to take advantage of W&T’s 
cessories available as optional equipment. 


Young Radiator Co. 35 years’ experience, write today. 
143 JIC Pneumatic Standards — The 


Joint Industry Conference's recently 
adapted standards on pneumatics are offered 
to power engineers in a 12-pp illustrated book- 
let. In it the “Standards’”’ are reproduced in 
full, with sample circuit, glossary of terms, WALLACE & TIERNAN 
standard symbols, also a comparison showing 
how company’s air cylinders meet the JIC PRODUCTS INC 
Standards. Booklet is hole-punched for ’ - 


standard ring binders. Miller Motor Co. CHLORINE AND CHEMICAL CONTROL EQUIPMENT 


144 Civil Defense Communications — Belleville 9 New Jersey 
Twelve-pp Form G93-122 pictorially Represented in Principal Cities 

presents typical communications now in use 

which can be coordinated into a dependable 

emergency communications network in any 

community. Also describes company's tech- 

nical advisory service for civil defense radio 

communications, listing representatives in 22 

district offices who are available to analyze 

existing systems and recommend methods of 

forming them into a single network to oper- 

ate in any emergency. Electronics dept., 

General Electric Co. 


145 Mobile Ladders — This 6-pp illus- 

trated bulletin stresses safety ad- 
vantages of all-steel mobile ladders of one to 
eight steps, also a new four-step ladder with 
adjustable push bar hangers for use with 
stock carts. Ballymore Co. 


August, 1951—POWER ENGINEERING—Chicago, Illinois 











CATALOG 
LIBRARY 


This monthly list of the latest standord catalogs 
and bulletins is designed to aid the engineer in 
maintaining his permanent catalog file of engi- 
neering dato. The items listed, unlike those under 
Helpful Bulletins, will appear each month except 
for additions and deletions determined by space 
requirements or by the manufacturers issuing the 
bulletins. Use the Helpful Bulletins coupon in re- 
questing these copies. 





VALVES, TRAPS, PIPING 


201 General Service Valves — Bulletin 
E-160, 16 pp, describes and illustrates 


There’s no room in 


the modern plant for 


‘ 


design and construction of company’s quick- 
operating valves, explaining their application 
to blow-off service and on chemical process, 
soot blower, water column blow-down, and 
other types of pipe line. Includes dimensions, 
weights; prices. Everlasting Valve Co. 


202 Unions and Fittings — Twelve-pp 

Catalog 50 covers manufacturer's 
line of unions of all types, elbows, tees and 
fittings. It describes and illustrates special 
construction features and other advantages. 
E. M. Dart Mfg. Co 


203 Biow-Off Valves — Illustrated Bul- 

letin B-433, 24 pp, describes blow-off 
valves for high-pressure boilers, and covers 
seatless, hard-seat and unit-tandem types, 
for working steam pressures from 400 to 
2500 Ib. Construction details and operatin 
principles are illustrated. Dimensions aa 
specifications included. Yarnall-Waring Co. 


204 Popular Steel Valves — Condensed 
Catalog 104, 28 pp, describes and 


<i. ir” 


OKUS-POKUS Chlorination! 


er 


BUILDERS Visible Flow CHLORINIZER Model 
DVSX at Brewer, Maine 


You don’t have to do any 
crystal ball gazing when you 
use BUILDERS Visible Flow 
CHLORINIZERS. These modern 
chlorine gas feeders show you 
what's happening “plain as the 
nose on your face”. If there’s a 
flow of chlorine gas, the Sightflo 
indicator says so: if there’s no 
flow it says no! This positive flow 
rate indicator shows the amount 
of feed, too — accurate within 
+ 4%, Here's but one of many 
reasons why hundreds and hun- 
dreds of users endorse Builders 
Chlorinizers. 


Available in three volumetric models — for any chlorination 


service: 
Up to 400 Ibs./day ...Mode 
Up to 2000 Ibs./day ...Mode 
Up to 6000 Ibs./day ...Mode 


... Bulletin 840-F2A 
... Bulletin 840-F1 
. .. Bulletin 840-G27 


| DVSX 
1cVS 
| HCVS 


For Bulletins, address Builders-Providence, Inc. (Division of Builders Iron 
Foundry), 385 Harris Ave., Providence 1, R. I. 


BUILDERS 


gif 


Arouet 
Avaus 


PROVIDENCE 
coo) 


195] 


illustrates most widely used of company's 
cast and forged steel valves and the data pre- 
sented for these valves is complete. Those 
listed are chiefly in the basic steam pressure 
classes — 150 to 2500 |b — and include globe 
and angle, gage, instrument, hydraulic and 
relief types, also strainers, and check, gate, 
non-return and blow-off valves. Explains de- 
sign features, gives construction details, 
ratings, specifications. Edward Valves, Inc. 


205 Valves, Fittings and Flanges — 

Catalog F-9 is a 400-pp. permanently 
bound reference book on drop forged steel 
valves, fittings and flanges for practically all 
piping needs at high and low pressures and 
temperatures. Provides not only ordering in- 
formation on company's complete line, but 
also much helpful engineering and application 
data, and includes a section on products for 
refrigeration service. Fully illustrated, well- 
indexed. Available to qualified power engi- 
neers, please give your title. Henry Vogt 
Machine Co. 


206 Piping Pointers — This is a new 36- 

pp edition of company’s highly pop- 
ular piping manual covering fundamentals 
of sound piping practices. Discusses various 
types of valve designs and how each should 
be used. Pictures and names more than 80 
fittings and contains many illustrated how-to- 
do-it features. Included with manual is an 
8-pp valve selection guide. Crane Co, 


207 Valve ~ ny wy — Included in 90- 

pp Catalog A-50 is complete ordering 
and engineering information on automatic 
pressure flow and liquid level controls for 
steam, air, gas, water, oil, other fluids. Sec- 
tions are devoted to pressure regulators, 
altitude valve, pump governors and strain- 
ers; lever, float and motor operated valves, 
pilot valves; back pressure, relief and non- 
return valves, steam trap and air vent; 
liquid level controllers; solenoid valves. In- 
cludes capacity charts. Davis Regulator Co. 
208 Pressure Reducing Valves — Se- 

lection and engineering data on pres- 
sure reducing valves, including those for re- 
mote control of reduced steam or water pres- 
sures, are presented in 12-pp Bulletin 477-A. 
Northern Equipment Co. 


209 Steam Traps and Temperature 

Controls — Here is a comprehensive 
catalog comprising many of company’s bulle- 
tins on steam traps and related equipment, 
including an illustrated steam trap selec- 
tion chart. Provides data on boiler steam 
traps, air eliminators, thermostatic steam 
traps and air vents, inverted bucket steam 
traps, temperature regulators and cooling 
controls, steam and water mixers, thermo- 
stats and strainers. Sarco Co., Inc 


210 Steam, Air, Gasoline Traps — 

This 32-pp illustrated catalog, No. 
250, describes five types of thermostatic steam 
traps for pressures to 225 lb; expansion steam 
traps for pressures to 250 lb; weight-operated 
traps for steam, air and gasoline service, 
pressures to 1500 |b; piston-operated steam 
traps for pressures to 650 lb, and also steam, 
air and gas separators. Includes capacity 
tables. W. H. Nicholson & Co. 


211 Handbook on Fittings and Flanges 
Catalog wf-1950, 88 pp, is packed 
with working information on seamless car- 
bon steel welding fittings and forged steel 
flanges. In addition te presenting standard 
schedules with their specifications, list prices 
and sizes, book gives information on dimen- 
sional tolerances; American standard flange 
facings with dimensions; thread standards 
and threading practice; service pressure rat- 
ings, physical and chemical requirements for 
flanges, nuts and bolts; plus sizes and wall 
thicknesses of welding fittings in other metals 


Grinnell Co., Inc. 
212 How to Choose and Use Air Traps 
— Bulletin 202, 4 pp, describes a line 
line of air traps, covering their selection and 
installation for automatic drainage of mois- 
ture from compressed air intercoolers, after- 
coolers, receivers, separators, drip points. 
Prices included. Armstrong Machine Works. 


213 Safety Valve Engineering Data — 
How company’s safety valve works 
and its important operating advantages are 
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explained in Bulletin 707, 4 pp. 
dimensions on flanged and welded inlet valve 


types, tables on superheat correction factor, | 


capacities. Manning, Maxwell & Moore, Inc. 
214 High Pressure Gate Valve — De- 

scribed in 4-pp Form DH-273 is a 
forged steel gate valve designed for long serv- 


ice and low cost maintenance. Working pres- | 


sures, sizes and prices listed. R-P & C Valve 
Div., American Chain & Cable Co., Inc. 


215 Design Properties of Pipe — This 


new 12-pp booklet consists of tables 
listing pipe sizes and wall thicknesses cur- 


rently established as standard, plus what is | 
believed to be a most complete tabulation | 


of dimensional properties of commercially 
available sizes of steel pipe. Tube Turns, Inc. 
216 Strainers and Separators — Bul- 

letin R-46-50A is a 16-pp catalog on 
T-type strainers, suction strainers, multi- 


flow and receiver separators. Contains dimen- | 


sions, weights, prices. Shows how several 
types have been redesigned for increased 
efficiency. Dimensions, service pressure rat- 
ings. American District Steam Co. 


ELECTRICAL 


217 The Why of a. Type Transform- 

ers — Booklet B-4428, 24 pp, dis- 
cusses reasons why dry-type transformers are 
safer and less expensive to install and main- 
tain in industrial plants and utilities. Types 
of air-cooled transformers for every use are 


illustrated from small ones for operation of | 


intercommunication systems to power cen- 
ters as large as 10,000 kva. Also describes 


sealed, submersible, dry-type transformers. | 


Westinghouse Electric Corp. 


218 Power Factor Correction — Ex- 


amples showing basic considerations 
in the improvement of system power factor 
are contained in Bulletin 05B7465, 4 pp. 
Points out economical and operational ad- 
vantages of improving plant power factor 
and advisability of keeping the load power 
factor up to 0.8 lagging or higher; tells how 
the effects of low power factor can be cor- 
rected. Allis-Chalmers Mfg. Co. 


219 Synchronous Motors — High speed 
synchronous motors are described in 
4-pp bulletin PB 5600-1. The bulletin is 
packed with descriptive matter and photo- 
graphs explaining features. Elliott Co. 


220 Care of A-C Rotating Equipment 

— To promote intelligent and con- 
sistent maintenance of electrical machines, 
company has published Bulletin O5R7417, 
which is a series of articles by Fraser Jeffrey. 
Contents of the 24-pp booklet cover preven- 
tive maintenance and machine repairs, and 
such subjects as drying moist insulation, 
measuring insulation resistance. Allis-Chal- 
mers Mfg. Co. 


221 Buyers’ Manual on Motors and 
Control — Fifty-pp Catalog GEC- 
1009 presents buying information on a care- 
fully selected group of motors, motor start- 
ers, control accessories and electronic con- 
trol. Ratings listed are those most frequently 
required. Excellent data on proper selection 
is provided as well as dimensions, ratings, 
prices. Illustrated. General Electric Co. 


PUMPS AND COMPRESSORS 


222 Compressor Selection Chart — 

Here's a chart, based on normal ap- 
plications handling air with atmospheric in- 
take pressure. It simplifies selection of proper 
size compressor, giving quick comparison 


between discharge pressure pounds per square | 


inch gage and piston displacement cubic feet 
per minute and shows recommended com- 


pressor bore and stroke in inches. Worthing- 


ton Pump and Machinery Corp. 


223 Boiler Feed Pumps — Bulletin 109, 
16 pp, illustrated in color, describes 
detail centrifugal pumps for boiler feed serv- 
ice. Explains and pictures construction and 
major parts, explaining in detail the floating 
seal incorporated. Capacity data is provided, 
vapor pressure tables. Pacific Pumps, Inc. 
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When You Think of 


CORROSION PROTECTION 
for your STEAM SYSTEM 

















CORAVOL IS FART OF 
A COMPLETE TECHNICAL 
SERVICE which provides 
special formulas of chem- 
ical treatment for:... 
boiler feed water . . . hot 
water supply . . . refriger- 
ating brine . . . cooling 
and condenser water . . . 
rapid scale removal . . 
coagulation . . algae 
control . . . fuel oil supply 
. . . Soot removal. 


CORAVOL circulating throughout your 
steam system protects it from corrosive 
attack. CORAVOL saves costly pipe repairs 
and replacements—maintenance labor— 
hours and days of shutdown loss. CORA- 
VOL cleans out clogging rust deposits, im- 
proving heat transfer, restoring original 
capacity of lines and efficiency of valves 
and traps. 


CORAVOL, the original* amine process, 
has the flexibility that lets it conform to each 
individual need. The CORAVOL you will 
use is formulated to do the best protective 
job under your own plant conditions. 


*The use of CORAVOL in steam systems is covered by 
U. S$. Patent No. 2053024. The Western Chemical Co., 
owner of this patent, grants licenses under which volatile 
AMINES purchased from other sources may be used in 
steam systems upon payment of royalty to Western 
Chemical Co. 








WESTERN 
CHEMICAL 
COMPANY 


717 Washington Street 
Kansas City 6, Missouri 


MAIL COUPON TODAY for 
Complete Data about the CORAVOL Process 


Western Chemical Company, 
717 Washington Street, 





City 6, Mi i 


Send me full information about CORAVOL. 


NAME 
FIRM 
ADDRESS ___ 
CITY. 
STATE 
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Packaged Boilers Deserve Good Fans, Too! 


Sound engineering talents and careful construction go into the 
many stack supporting draft fans we have designed for the 
so-called “packaged” boilers. In some ways, engineering faces 
more difficult design problems because of the utmost efficiency 
required in a relatively small space. 

Green Stack Supporting Draft Fans are practical, too. They 
are readily accessible for inspection and maintenance. Shafts 
and wheels are removable endwise without disturbing the stack 
or other structural members, 

To those manufacturing “packaged boilers” or to those oper- 
ating them with fans that don’t seem to be doing thes proper 
kind of a job or where maintenance seems too high, we offer the 
services of our experienced fan engineers to (1) design fans suit- 
able for the boiler or (2) study the problem and recommend the 


remedy. 








Our New Bulletin 
168 gives details of 
our Stack Support- 


oll 





COMPANY 7 ic. 
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| 224 Pulsation-Free Compressor Pip- 
ing — Illustrated Bulletin PDS-8501, 
4 pp, describes company's pulsation dampen- 
ing piping system. Tells how this piping com- 
pares ia first cost to other piping, but affords 
higher operating efficiency, other advantages. 
Explains pulsation phenomena in gas com- 
pression systems ont how dampening princi- 
ple is applied. The Fluor Corp., Ltd. 


225 Data on Pumps—All Types — 

Bulletins are available on centrifugal, 
reciprocating, screw and rotary pumps cov- 
ering a wide range of capacities and services. 
Includes information on single and multi- 
stage, close coupled, single and duplex piston, 
and special pumps for handling erosive and 
corrosive liquids, also high viscosity liquids, 
both lubricating, non-lubricating. Warren 
Steam Pump Co., Inc. 


BOILERS AND AUXILIARIES 


226 Re-Circulation Steam Generator 
— Here's a 6-pp folder introducing a 
controlled re-circulation steam generator, 
describing its development and recommended 
uses, such as applications where steam is 
required in remote locations, where demands 
are intermittent or load fluctuating. Illus- 
trated, text explains operation, features. 
Combustion Engineering-Superheater, Inc. 


227 Packaged Generators — Bulletin 

SB-38 introduces company’s new 
Keystone model. Photos and sketches show 
complete unit, pressure element and details 
of its compact design. Gives advantages of 
two-drum water boiler, three-pass gas travel, 
automatic gas or oil burner. Dimensions, ca- 
pacities. Erie City Iron Works. 


| 228 yg Sw Boiler — Eight- 


pp Bulletin G-72 introduces com- 
pany’s new integral furnace boiler. Describes 
and illustrates its economy, ease of installa- 
tion and connection, flexibility, minimum 
space requirements, efficient combustion, fast 
steaming. The Babcock and Wilcox Co. 


229 Dowtherm Vaporizer — Bulletin No. 
48-2, describing manufacturer's Type 
“A"’ Dowtherm Vaporizer, tells how this unit 
is designed to evaporate Dowtherm so as to 
provide dependable operation at maximum 
temperatures. The Wickes Boiler Co. 


| 230 Tube Expanders — Bulletin 380, 8 
pp, covers manufacturer's line of tube 
expanders for maintenance of high pressure 
boiler tubes, superheaters, economizers, cir- 
culating tubes, steam generators, other equip- 
ment. Thomas C. Wilson, Inc. 


231 Rotary Tube Cleaners — Bulletin 

R-105 presents air and water driven 
rotary tube cleaners and cleaner accessories. 
Illustrates several models and heads, discuss- 
ing special features. Also includes data on 
motors, hose. Roto Div., Elliott Co. 


232 Streamlined Baffle Walls — Bulle- 

tin BW-44, 20 pp, describes com- 
pany’s baffle walls, showing their application 
to modern boilers and for modernizing existing 
units. Fully illustrated with photos and draw- 
ings covering installations, remodeling de- 
signs. The Engineer Co. 


233 Air Preheaters — Illustrated Bulle- 

tin A-11610, 8 pp, defines air preheat 
and explains its benefits in terms of increased 
efficiency and capacity and flame stability. 
Provides general description of company’s 
preheater, discusses its application to boiler 
plants. The Air Preheater Corp. 


234 Soot Blower Head — Illustrated 
Bulletin 485, 4 pp, describes a new 
rotary soot blower head for improved boiler 
cleaning. Explains how blower head is de- 
signed to give maximum blowing pressure 
through the full blowing arc, is rugged, easily 
serviced, economical. Vulcan Soot Blower 
Div., Continental Foundry & Machine Co. 


INSTRUMENTS AND CONTROLS 


235 For Centralized Control — Bulle- 
tin 109, 4 pp, presents the new, com- 
pact Mini-Line equipment suited to contro 


128 August, 1951—POWER ENGINEERING —Chicago, Illinois 





SCALE 


TO A MINIMUM 


CHECK BOILER WATER 
FOR pH AND PHOSPHATE 
Dal 


FEN 
Tet te ld / 


IT’S FAST AND EASY 
WITH A TAYLOR 
BOILER WATER 
COMPARATOR! 


It takes only a minute or two to deter- 
mine pH or Phosphate, since all 
color standards necessary for a deter- 
mination are enclosed in one plastic 
slide ... no breakable single standards 
to handle. Maximum accuracy is 
assured ... for all Taylor Liquid Color 
Standards carry an UNLIMITED 
guarantee against fading. Their low 
cost, extreme accuracy and simplicity 
of operation have made Taylor Boiler 
Water Comparators the accepted tool 
throughout industry. 

Model P contains either High or Low 
Phosphate Comparator. Model W 
(shown above) contains same, plus 
3 pH slides (pH 7.2 to 8.8); (pH 8.6 
to 10.2); (pH 10 to 11.6) plus 
accessories and instructions for use. 


YOUR DEALER WILL DELIVER! 


VALUABLE REFERENCE BOOK 
.»-yours without cost! 


“Modern pH And Chiorine Control” 
. 96 pages, profusely illustrated, 
covers theory and practice in 34 
basic industries. No obligation .. . 
write today! 

AND 

W. A. TAYLOR “3 
410 RODGERS FORGE RD + BALTIMORE 4 MD 
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| board arrangement which concentrates vital 
| operating information and controls for one 
| or more boilers, turbines or process units be- 
fore a single operator. Describes and illus- 
trates vertical-scale indicator units, selector 
valve, remote manual relay. Bailey Meter 
Company. 


236 Remote Reading Flow Meters — 

Data Book 702, 32 pp, fully illus- 
trates and explains flow measurement prob- 
lems and offers suggestions for their solution. 
Meter bodies, differential devices and reading 
instruments are fully described. Republic 
Flow Meters Co. 


237 Flew Meters — Bulletin 400-F2, 8 
»p, features company’s meter for 
measurement of steam, air, or gas flow in | 
or 1% in. pipe lines, and designed for installa- 
tion directly in the line being metered. Illus- 
trated with photos of meter, sectional and 
dimensional drawings, bulletin discusses me- 
ter’s advantages. Builders-Providence, Inc. 


238 Putting the Ratio Totalizer to 
Work — Twelve suggested applica- 
tions of company’s ratio totalizer in auto- 
matic control circuits are described and illus- 
trated by diagram in 8-pp Bulletin 5450 
This new device is a pneumatically operated 
control mechanism for combining input con- 
trol pressures and spring forces to produce a 
single output control pressure. Hagan Corp. 


1239 For Practical Men — That's the 
title of this 24-pp pocket-size booklet 
presenting insulation testing in simple lan- 
guage. Packed with maintenance hints, it ex- 
plains electrical insulation, tells how it can 
be tested and what makes it go bad. It de 
scribes the Megger insulation tester and justi- 
fies its cost in terms of long run economy and 
avoiding shutdowns. James G. Biddle Co. 


240 Air Locks — Bulletin S-31, 2 pp, 

describing company’s air locks and 
trip master controls for holding regulating 
and control valves in position during failure 
of air supply, is illustrated with photos, dia- 
grams and line drawings. The Swartwout Co. 


{241 Flow Tubes — Catalog 80, 4 pp, pre- 

sents engineering data on a new 
primary element for measuring, regulating 
and controlling fluid flow. Tells how these 


flow tubes are designed and how they func- | 


tion. Foster Engineering Co. 


242 Control Equipment — General 

Catalog 001, 30 pp, is devoted to 
measuring and control equipment for water 
and sewage works, power and processing in- 
dustries. Catalog illustrates and describes in 
detail: venturi tubes and meters, controllers, 
gages, manometers, pilot equipment. Simplex 
Valve and Meter Co. 


WATER CONDITIONING 


244 Water Conditioning Information 
— Here are three informational bulle- 
tins of value to power engineers. No. 28X7446 | 
describes a simple and accurate way to deter- 
mine total hardness in water, illustrating 
procedure and explaining principle. No. | 
28X7559 gives an analysis of the hot process- | 
hot zeolite system, telling results to be ex- | 
| pected and advantages. No. 28X7466 dis-| 
cusses current status of embrittlement in | 
boilers, explaining cavses and telling recent | 
developments in control methods. List bulle- 
tins wanted. Allis-Chalmers Mfg. Co. 


| 

245 Modern pH and Chlorine Control | 

— This 100-pp booklet gives techni- | 

| cal details of company’s color comparators | 

and equipment in water testing and control | 
of boiler and industrial process water, also 

technical information on the meaning of pH | 

control, electrometric and colorimetric meth- | 

ods of determining pH and also determining | 
impurities in water ; applications of water con- 

| trol in air conditioning; treating boiler feed | 

| water. W. A. Taylor & Co. } 


246 Water Softeners — Bulletin WC- 
102 is a 36-pp presentation of recent 
developments in hot-process water softeners. 





Discarding 
condensate 
because of 
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If you are throwing away valuable 7 
condensate rather than risk its return | 
to the boiler because of oil contami- 
nation, filtration with Sorbo-Cel may 

i be the answer to your problem. 

A 


Low in Cost 


This specially processed diatomace- © 
ous silica powder provides a simple, 
economical method of removing 
emulsified oil from water and thereby 
obtaining an oil-free condensate for 
boiler feed or other use. Total cost 
ranges from only 1¢ to 3¢ per 1000 
gallons of water filtered. 


it works 


A small amount of Sorbo-Cel is sim- 
ply mixed with the oil-contaminated 
water, which is then pumped through 
a pressure filter. Here the oil globules 
are removed by the specially treated 
Sorbo-Cel particles, and both are re- 
tained upon the filter screen. The fil- 
tered water alone passes through. 


Does complete job 


é Sorbo-Cel does a complete job of 

4 oil removal. In addition, it removes 
other suspended matter such as rust, 
scale, clay and precipitates. And its 
action is so efficient that large vol- 
umes of water can be filtered in a 
relatively short time. 


OT NTO acne Ae ai 


x 


How 


A bulletin that gives further facts 
about this low-cost way to remove 
oil from water is available on re- 


a0 aa use the coupon JM 
Johns-Manville 
SORBO-CEL 


Johns-Manville 

Box 290, New York 16, N. Y. 
Send me free bulletin giving advan- 
tages of Sorbo-Cel filtration. 


FLEE NB EX, 


Name 





Company 





Address. 








City 








Explains boiler plant troubles caused by vari- 
ous impurities in water, outlines 12 methods 
of treating water to eliminate these impuri- 
ties, describes reasons for the popularity of 
the hot-process method and its advantages, 
explains chemistry of hot-process water 
softening. Graver Water Conditioning Co. 
247 One-Minute Water Tests — Rapid, 

simple and accurate tests for deter- 
mining water hardness are described in Bulle- 
tin 1RESO, 4 pp. Procedures, reagents, and 
equipment are pictured and described. Bulle- 
tin tells how tests may be used to determine 
water hardness, hardness due to calcium 
alone and hardness due to magnesium alone. 
Hall Laboratories, Inc. 


248 Boiler Water Treatment — Bulle- 

tin 47, 8 pp, is on internal treatment 
of boiler water. Defines internal treatment 
and tells its advantages in softening, sludge 
conditioning, stabilization. Explains opera- 
tion of company’s system, including the 
chemicals used. National Aluminate Corp. 
249 lon Exchange Systems — “Amber- 

lite Monot Deionization” is a 12- 
pp miniature textbook covering the history, 
behavior, present performance, and potential 
uses of the Monobed ion exchange systema in 
water-conditioning, chemical processing and 
other industries. Reactions of various combi- 
nations of exchangers are explained in text 
and equations. Also discussed are operating 
costs, equipment costs, quality of product 
derived, rinse requirements. The Resinous 
Products Div., Rohm & Haas Co 


250 Pocket Book on Chemicals — 

Here's a handy little 28-pp manual 
covering chemical products used by the power 
engineer. Most of those listed are water 
treating chemicals, but there's also a brine 
treatment, a fuel oil sludge dispersant, a soot 
remover, and protective coating. Tells what 
each product does and how and where to use 
it. Includes a helpful application chart. West- 
ern Chemical Co 


251 Boiler Water Manual — Factual 

information on standard methods of 
applying chemicals in the treatment of water 
for boilers is presented in this 16-pp technical 
bulletin, called Standard Method 122. Dis- 
cusses pretreatment of raw water, application 
of chemical feeding to pretreating operations 
and both constant rate and flow responsive 
feeding direct to boiler drum and to feed- 
water system, condensate returns, flushing. 
% Proportioneers, Inc. ¢ 


252 Water Softening Equipment — 
How the problems ca by hard 
water can be offset by the use of water soft- 
eners is explained in Bulletin 2386, 12 pp, de- 
scribing ion exchange equipment. It covers in 
detail downflow, upflow and gravity zeolite 
water softeners. Illustrates a fully automatic 
softener. The Permutit Co. 


253 Water Treatment — Bulletin 5000, 
24 pp, explains the reasons for boiler 
water treatment and tells services offered by 
company in providing formulations to suit 
individual plant requirements. Covers pre- 
treatment, internal treatment, treatment ap- 
plication, blowdown adjustment and test 
control. Filled with illustrations, also de- 
scribes available equipment and includes a 
reference bibliography of literature on specific 
formulations. Dearborn Chemical Co. 


254 Boiler Corrosion — A 12-pp article 
discussing the cause and prevention 
of corrosion in boiler systems is presented in 
Betz Technical Paper No. 111 titled “Cor- 
rosion: Its Effect in Boiler Systems."’ The 
corrosive effects of oxygen, carbon dioxide, 
ammonia, hydrogen sulfide, acidity, physical 
factors evaluated. W. H. & L. D. Betz. 


255 Zeolite Water Softeners — Publi- 

cation 4530, 16 pp, presents hydro- 
gen zeolite (cation exchange) water softening 
equipment. Gives complete description of the 
process and the field of application, showing 
advantage of hydrogen zeolite softening and 
its relation to sodium zeolite softening proc- 
ess. Bulletin not only provides an exhaustive 





NICHOLSON W. O. TRAPS 


STOP COSTLY LOSS 


With cost of steam and com- 
pressed air steadily increasing, 
these 3 leak-proofing features 
of Nicholson weight-operated 
traps are proving important 
cost-cutters in many plants: 


1) No air-wasting vent, such as is in 
all inverted bucket traps. 


Catalog 751 





MODEL JR for steam, air press. to 200 lbs. MODEL WO for steam, air press. to 650 Ibs 


W. H. NICHOLSON & CO., 160 Oregon St., Wilkes-Barre, he 


a 


OF STEAM AND AIR 


2) Positive water seal at valve. A 
Nicholson W. ©. trap cannot lose 
prime and leak live steam. 


3) Large orifice keeps vaive clean, pre- 
venting blow-through. 

Three types, for pressures to 1500 Ibs. 

Working parts of stainless steel. 


explanation of the new process but of the 
zeolites themselves. Cochrane Corp. 


256 Corrosion Treatment — “Corro- 
sion Protection of Steam and Con- 
densate Return Systems” is a 4-pp folder 
covering amine treatment for inhibiting of 
boiler and condensate systems. This treatment 
is described as affording surface protection of 
the metal itself as well as raising the pH 
value of the condensate. The Bird-Archer Co. 
257 Slurry Type Softener — Six-pp 
Bulletin W-212-B6 describes a slurry 
type precipitating softener and coagulator in 
which energy for floc preparation is mechan- 
ical, explaining and illustrating flow circuit. 
An excellent question -and-answer appraisal of 
system is included, uipment pictured. 
Worthington Pump and Machinery Corp. 
Organics in Water Treatment — 
258 Here's an interesting 4-pp folder de- 
scribing the need for organics in altering the 
nature of sludge in order to make it non- 
adherent. Covers theoretical and practical 
considerations involved in use of organics; 
describes manner in which they overcome 
roblems of sludge. Power Chemicals Div., 
E F. Drew & Co., Inc. 


FUEL OILS, LUBRICANTS 


259 Fuel Oil Treatment — By text and 

sketches, this folder points out un- 
desirable conditions in the storing, pump- 
ing, heating and burning of industrial fuel 
oil and the correction of these conditions 
by company’s fuel oil treatment. E. F. 
Drew & Co., Inc. 


260 Grease Application Devices — The 
development and use of many types 
of lubricating devices are discussed in an excel- 
lent article in Vol. 36, No. 9 of Lubrication, 
company’s technical publication on lubri- 
cants. Covers the pressure gun, spring type 
grease cups and several types of power driven 














Consult Us For: 
CHIMNEYS ... 
FURNACE WORK... 
BOILER SETTINGS 


AMERICAN CHIMNEY CORP. 


143 Fourth Ave., New York 3, N. Y 
BRANCHES 
PHILADELPHIA . 
RICHMOND, VA. @ 


CLEVELANE 
RALEIGH, N 


BOSTON . 
DETROIT e@ 
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grease lubricators, explaining such points as 
the judicious use of pressure measured lubrica- 


tion, pumpability characteristics of lubri- | 


cants. The Texas Co. 
261 Air Compressor Lubrication Man- 
ual — Valuable information on air 
compressor maintenance is contained in this 
40-pp illustrated book. Subjects treated 
include compressed air, compressors and 
related equipment, lubricating systems, 
compressor oils and their applications, lu- 
brication requirements, operating hints, oil 
requirements, storage and care of compres- 


sor oils, and safety precautions. Cities 


Service Oil Co 
262 Diesels, Their Fuels and Lubri- 
cants — This 46-pp book offers a 
well organized and attractive presentation of 
practical information on diesel engines, cov- 
ering their history and economics as well as 
their design characteristics and operating 
principles. Classification of diesels according 
to speed is explained. Other chapters cover 
injection systems, combustion chambers, lubri- 
cating systems, and diesel oil purification and 
filtration. Includes a discussion of fuel and 
lubricating oil required. Sinclair Refining Co. 


CONDENSERS 


263 Steam Condensers with Reserve 

Flow — Eight-pp Catalog 410-1 de- 
scribes a ‘self-cleaning’ reverse-flow con 
denser for power plant service, designed to 
virtually eliminate cleaning down time and, 
in the case of divided water box condensers, 
eliminate operation at partial load. C. H. 
Wheeler Mig. Co. 


264 Ejector Instruction Manual — 

Bulletin J-50-7 is a 36-pp handbook 
covering operation, selection, installation and 
maintenance of steam jet air ejectors. Dis- 
cusses twin and triple element ejectors, sur- 
face and jet inter- and after-condensers, 
isolating valves, drain traps, steam and back 
pressures, steam nozzles, condensing water, 

(Continued on page 134) 


BD) Specialized Process 




















« 


Buy 
U. S. Savings Bonds! 


Sign Your 


DECLARATION OF 
INDEPENDENCE 


COOLING 


Adequatel 
manufacture 


at work. 


Pritchard INDUSTRIAL 
COOLING TOWERS 
Help You Save Water! 


sized, thoroughly engineered and 
of highest quality materials, Pritchard 
Towers are guaranteed to meet your peak as well as 
your normal load requirements. Wherever you see a 
Pritchard Cooling Tower, you see water conservation 


Consult your nearby Pritchard representative for 
the solution to your water conservation problem. 


Write for FREE Bulletins 








Dept. No. 138 


EQUIPMENT DIVISION 


iePritchard «tv. 


908 Grand Ave., Kansas City 6, Mo. 





QUALITY 


EQUIPMENT 





Range of 10 ADJUST- 
ABLE sizes fits all 
valve wheels, with 
rising or non-rising 
stems, from 2 to 30 
inches diameter. 


Distributers in prin- 
cipal cities, or send 
fer Catalog Folder 
PE-2 and nome of 
nearest distributor. 








District Offices: 


Chicago © Houston © New York © Pittsburgh ¢ Tulsa © St. Lovis 
Representatives in Principal Cities from Coast to Coast 


SAFER! 
CONTROL 
Kihy 


gt EFFICIENT! 


isl lelejiis 


—Adjustapie— 
SPROCKET RIM 
with Chain Guide 


INSTALLED, AND OPERATING, 
IN ONLY A FEW MINUTES 


@ Here's easy, convenient, 
instant control of overhead, 
out-of-reach valves—right 
from the floor! No expensive 
apparatus, no switches, noth- 
ing to break down when 
needed most! BAEBITT Adjust- 
able Sprocket Rim with Chain 
Guide is installed in a few 
minutes, and gives you posi- 
tive, efficient valye control. 
Low initial cost is last cost! 
Prevents accidents, prevents 
waste, saves money 


BABBITT STEAM SPECIALTY CO. 


1 Babbitt Square, New Bedford, Massachusetts 
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1. TYPE "SA" — 


(For use where steam 
is available) atomi 
thoroughly and burns 
completely, the lowest 


of fuel oil and tar, 


oil pressure 


OIL ano GAS BURNING EQUIPMENT 
ror every INDUSTRIAL APPLICATION 


Whether you burn pitch, tar, oil, gas or a com- 
bination of these fuels, there’s a NaTIONAL 
Arroit Burner for your job. 

Our more than 38 years’ experience in the de- 
sign, development and manufacture of all types 
of industrial burners is at your service. 

Ask us about your requirements . . . we'll gladly 
give you full information. 





nises 


and cheapest grades 


requiring only low 
and 
temperatures. 
Send for 
Bulletin No, 21 


2. TYPE "S-A-L" 


(Large capacity burner 
similar to TYPE 
“S-A-R”) is adaptable 
in combination with 
powdered coal burn- 
ers in large boilers. 
Send for 
Bulletin No. 24 


3. COMBINATION GAS 
AND O/L BURNER 


the “AIROCOOL”™ 
Gas Burner in com- 
bination with a TYPE 
“S-A-R”’ Oil Burner. 
Send for *‘AIRO- 

COOL” Brochure 


4. “AIROCOOL" 
GAS BURNER 


(Of venturi type), as- 
sures low turndown 
without burnback. 
Send for **AIRO- 
COOL’ * Brochure 


5. TYPE "S-A-D" 


(Refuse Oil Burner) 
burns acids or caustic 
oils, sludges, asphalts, 
tank bottoms, poly- 
mer oils, heavy petro- 
latum, organic oil 
residuums, waste cut- 
ting oils, sulphite 
pulp liquors, ete. 
combination with 
fuel oil. 
Send for 
Bulletin No. 21 

















PRODUCTS 
_ epoca and GAS BURNERS for industrial power, process and 
log purposes; STEAM ATOMIZING OIL BURNERS; MOTOR-DRIVEN 
ROTA Y OlL BURNERS; MECHANICAL PRESSURE ATOMIZING OIL 
BURNERS; LOW AIR PRESSURE OIL BURNERS; GAS BURNERS; COM. 
BINATION GAS and Oil BURNERS; AUTOMATIC OIL BURNERS, for 
small process furnaces and heating plants; FUEL Olt HEATERS; FUEL 
Oil PUMPING and HEATING UNITS: FURNACE RELIEF DOORS; AIR IN- 
TAKE DOORS; OBSERVATION PORTS; SPECIAL REFRACTORY SHAPES. 


NATIONAL AIROIL BURNER CO., INC. 


Main Office and Factory: 1259 EAST SEDGLEY AVENUE 
PHILADELPHIA 34, PA. 


SOUTH WESTERN DIVISION: 2512 SOUTH BOULEVARD 
HOUSTON 6, TEXAS 
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CATALOG LIBRARY 


(Continued from page 131 


and removal 
Foster 


recirculation 
illustrated 


raw water cooling 
of condensate. Fully 
Wheeler Corp 


265 Steam agape — Bulletin 102, 

24 pr a mes tein presenta- 
wd. 3 er's steam condensers and 
photos of six ere ical installations as 
g data, a discus- 


tion of 
includes 
well as a section of engineerin 
of air removal equipment, and a chap- 
condenser maintenance. Such special 
as company's Wizard injector to 
seal small leaks while condenser is in opera- 
air erosion eliminators, divers lights and 
Condenser 


equipment 


tion 


port gages are also described 


Service & Engineering Co., In« 


HEATERS, HEATING 


Water Heaters — Illustrated 6-pp 
Bulletin 70, Section I, on instantane- 

water heaters contains detailed 
and dimension tables for two-pass, 
four-pass and six-pass designs, with tube 
bundles removable for inspection. Davis En- 
gineering Corp. 


266 


type 


ous 


capacity 


267 Heat Exchangers — Bulletin 114, a 

small folder, gives concise information 
on company’s Aero heat exchanger with bal- 
anced wet bulb control designed to cool en- 
gines or process equipment, coolants and 
lubricants, liguids and gases for processing 
operations. Cutaway drawing shows how 
exchanger operates, installation photos show 
some applications. Niagara Blower Co 


COAL, ASH HANDLING 


268 Spreader Stoker — Bulletin 890, 40 

pp, describes a spreader stoker with 
overthrow rotor designed to provide uniform 
fuel distribution. Discusses advantages of this 
type of stoker, including its efficiency in the 
burning of many grades of coal and in han- 
dling of fluctuating ‘oads. Power-operated 
and hand-operated dumping grates and sta- 
tionary grates are shown. Detroit Stoker Co 


269 Coal Handling Equipment — 
Modern equipment for the storage 
and handling of coal and ash is presented in 
24-pp Bulletin 300. Illustrated, covers con- 
crete and tile silos, cylindrical steel tanks, 
suspended steel bunkers. Gifford-Wood Co. 


270 Spreader Stoker Selection — Four- 

teen-pp Form F-520-Al0M is in- 
tended to help those choosing a spreader 
stoker to get the most for their investment, 
and it points out many factors to be con- 
sidered. American Engineering Co 


271 Spreader Stoker Data — This is a 
file of three illustrated bulletins on 
spreader stokers. The first discusses seven 
reasons for selecting these stokers and de- 
scribes their design, construction and opera- 
tion; the second, dumping grates, the third, 
installations. Riley Stoker Corp. 


272 Coal Scale — Bulletin 0250, 12 pp, 

describes a pressure-tight, automatic 
coal scale, its construction and operation. 
How beam system, electrical components 
and linkages are protected from exposure to 
coal dust, explained and illustrated. Typical 
installations pictured. Richardson Scale Co 


273 «Efficient Coal Preparation— 

Facts and features concerning im- 
proved coal preparation for power plants are 
presented in this S-pp illustrated booklet. 
Shows how coal is split, not crushed, by roll- 
ing ring principle utilized in company’s equip- 
ment to provide better combustion and re- 
duced ashpit loss through uniform low-cost 
coal sizing Tables show relation of sizing of 


coal to ashpit loss. American Pulverizer Co. 
274 Ash Handling Systems — This 24- 
pp booklet offers technical informa- 
tion on hydraulic and pneumatic ash and fly- 
ash handling systems. Compiled in question 
and answer form. Discusses elements and ad- 


vantages of various systems and disposal 
schemes. Schematic drawings of arrange- 


134 


August, 


ments under specific conditions, diagrams of 
arrangements included. Beaumont Birch Co. 


PACKINGS 


275 Pump Packings — Packings for use 

on reciprocating and centrifugal 
pumps are illustrated by photo and described 
4-pp folder. It covers packings for 
all services. Johns-Manville. 


276 Teflon Packings— Form AD143 

offers 8 pp of information on pack- 
ings and gasketing material made of Teflon, 
giving properties, typical and special appli- 
cations. Styles and types are pictured, con- 
struction described, sizes given. Includes 
chapter on toxicology of Teflon at extremely 
high temperatures 


lhe Garlock Packing Co. 
277 


lering 


ings for 


in this 
practically 


Manual on Packings — Containing 
pp of helpful engineering and or- 
information, Catalog 40 covers pack- 

practically every service. Illustrates 
each type sizes, construction and ap- 
plication details. Includes packaging recom- 
mendation charts tables. The 
Belmont Packing & 


COOLING 


Industrial Dry Coolers — Lllus- 
trated Bulletin DC-50, 12 pp. pre- 
sents company's line of dry cooling equip- 
ment for small, “in-between”’ and heavy-duty 
cooling jobs and includes three new models. 
wo of these are small “portable” units and 
the third a medium-size unit. Although de- 
primarily for cooling engine jacket 
water, they can also be used for cooling natu- 
ral gas, lube oil, fluids of refining stages. In- 
cludes rating tables. The Marley Co., Inc. 


gives 


conversion 
Rubber Co 


278 


signed 


279 Cooler with Fins — A new oil and 

water cooler and the several advan- 
tages provided by its improved design are 
described in 20-pp Bulletin 1020. Explains 
how company’s LK-Fin Coo,er, distinguished 
by use of helically-finned Heat transfer ele- 
ments instead of bare tubes, is a lighter, more 
compact and less costly unit for a given cool- 
ing service. Diagrams show comparisons of 
length and number of tubes and size of units 
for equivalent heat transfer surface. Also 
described are design details which provide 
effective heat transfer, permit free expansion 
of tube bundle, prevent leakage. The Gris- 
com-Russell Co. 


ANS, BLOWERS 


280 Mechanical Draft Fans — An ex- 

tensive line of mechanical draft fans 
for both forced and induced draft service is 
described in 20-pp Bulletin 168. Illustrated 
with drawings of typical fan types and photos 
of installations, also includes performance 
curves showing efficiencies of various types 
of fans. Gives construction features, drive 
arrangements, mounting methods. The Green 
Fuel Economizer Co., Inc. 


281 Axial Flow Blowers — In this 6-pp 

illustrated bulletin are described axial 
flow blowers of both turbine-driven and 
motor-driven types. Gives capacity and di- 
mensional data, operating range and specifi- 
cations on both types. Also describes draft 
inducers J. Wing Mfg. Co. 


282 Blowers and Accessories — Engi- 

neering and dimensional information 
on low, medium and high capacity blow- 
ers is given in this recently released 6-pp 
bulletin. Pictures some installations, also ac- 
cessories for use with the blowers. Blower- 
Stoker Div., Read Standard Corp. 


OTHER EQUIPMENT 


286 The ABC of CO? — An interesting, 

readable text covering the role of 
earbon dioxide in combustion efficiency, 
16-pp illustrated Bulletin 452 discusses theo- 
retical vs practical perfection of combustion 
and tells how to determine percentage of CO? 
in flue gases. CO? as a basis for figuring heat 
and fuel losses is also described and method 
of determining such losses explained In- 
cludes os of total heat losses of various 
types of coal, fuel oils and gas, also case his- 
tories of peo Poem realized through increased 
CO? percentage. The Hays Corp. 


287 Fundamentals of Hydraulics — 

Technical Bulletin B-4 is a newly re- 
vised 44-pp guidebook covering essential in- 
formation on hydraulic systems, maintenance 
trouble-shooting and selection of proper fluids. 
Besides offering well-organized reference data 
to engineering personnel, this book is sug- 
gested as a training manual for maintenance 
supervisors, operators and apprentices. It 
features specially prepared phantom and cut- 
away drawings illustrating functions of basic 
types of valves, pumps, hydraulic motors, 
torque converters. Shows function of each 
component part. Sun Oil Co 


288 


engineering 
mission belting 

contact, friction, 
service factors are 


Rubber Co 
289 a ay pa Catalog Collection — 
This is a valuable collection of bulle- 
tins covering a complete description of solid 
wheel turbines. They feature cross section 
drawings of typical units for both moderate 
and high steam pressure conditions. Includes 
ata on speed increasing and reduction gears. 
he Terry Steam Turbine Co 


Ppacessiaton Belting — Catalog 
-9922, 28 pp, gives detailed design, 
and performance data on trans- 
Tables on belt speeds, are of 
horsepower correction, and 
included. United States 


290 Steels for Hot Spots — This is an 
SS-pp manual filled with information 
on steels for elevated temperature service. 
Includes a discussion of the general principles 
of high temperature behavior of ferrous mate- 
rials and the factors influencing their be- 
havior; a data section replete with tabular 
and graphical material covering mechanical 
properties of 21 steels. United States Steel 


291 Paints to Beat Corrosion — This 
8-pp illustrated bulletin is devoted to 
company's line of anti-corrosive paints. Dis- 
cusses their sub-oxide of lead base and other 
technical properties and points out savings in 
time and money afforded by the use of these 
rust-inhibitive coatings. Describes primers, 
finishing coats and single coats available; 
tells how to apply them. Also discusses paint- 
ing of galvanized structures. Subox, Inc. 
292 Dehydration Systems — This 4-pp 
bulletin presents pressure type and 
gravity type dehydration systems for clean- 
ing, stabilizing, and degasifying lubricating 
oils. Explains their features, sequence of op- 
eration. Illustrated; includes specifications, 
dimensions and weights. Bowser, Inc. 


293 duced maintenance costs and outage 
time are among advantages of company’s 
chemical cleaning service for steam equip- 
ment and water lines discussed in this 8-pp 
bulletin. Before-and-after photos show some 
actual cleaning jobs and several case his- 
tories are given. Company's service procedure 
and facilities are outlined. Dowell Inc. 


Chemical Cleaning Service — Re- 





CLASSIFIED ADVERTISING 
EQUIPMENT FOR SALE 


Used boiler room equipment for sale 








Bethany 
Biblical Seminary, 3435 Van Buren, Chicago. 

1 Jones standard urderfeed steam powered stoker; 
complete with blower and 7 hp Carling turbine 

1 Dayton Dick Centrifugal pump. 150 G.P.M. 
35 ft. head; Powered by 5 hp Carling steam turbine. 

1 Smith Vaile. 544 x 344 x 5 Duplex Boiler feed 
pump 

1 Worthington. 
pump 

1 American. 5% x 8 x 12 Vacuum pump 

1 Karnak 5x 7x 10 Vacuum pump 

1 25 hp Vertical Fire Tube Marion 
cently re tubed). 


5% x 34% x 5 Duplex Boiler feed 


Boiler (re- 


“AU ‘DSC IN 
GAS & ELECTRIC ii 
POWER PLANT TECHNICIA 

Man with : t high se’ hoa education ai with 
previous experience qi ialifying him to service instru- 
ments and automatic controls in ners rn steam 
power plant located near Newburgh, 

Reply, giving qualifications and e 4 rience to: 
Employee Relations Office, Central Hudson Gas & 
Electric Corporation, South Road, Poughkeepsie 
New Yo 
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YOU GET 


@ Gh 
y WITH 


CHAPMAN 
TILTING DISC CHECK VALVES 


There’s no impact on closing — with this valve by Chapman. 





The balanced disc rides the flow smoothly — uses the fluid or 
gas itself to cushion the closing action. The disc lifts away from 
the seat easily on opening; closes quickly, positively—yet quietly. 

Consequently, there’s no rubbing on the seats—little wear on 
hinge pins and bearings. Repair needs are at a minimum — 
maintenance costs low. 


Cross-section of the Chapman Tilti sa : ‘ re 
Siete Salen teemaaataee Chapman Tilting Disc Check Valves are available in either 


that the balanced disc is supported on 
the pivot, with arrows showing the 
travel of the disc. A feature of the 
design is that the disc seat lifts away information. 
from the body seat when opening, and 
drops into contact when closing, with 
no sliding or wearing of the seats. 


iron or steel. Write today tor catalog with complete technical 


The Chapman Valve Manufacturing Company 


INDIAN ORCHARD, MASSACHUSETTS 














UP 
THE POWER... 


REDUCE THE COST 


eee by using the Texaco 
Steam Cylinder Oil that’s 
right for YOUR conditions 


Old or new, your steam engine will deliver more power and 
work more hours under heavier loads when lubricated with 
the Texaco steam cylinder oil designed for your particular 
operating conditions. Your Texaco Lubrication Engineer 
will gladly help you select the proper one. 

All recommended Texaco steam cylinder oils atomize 


completely, coating cylinder walls and pistons with a tough, 
properly adhesive film that resists heat and wash-off. Rings 
stay steam-tight . . . valves function smoothly ... wear and 
maintenance cost go down. 

If steam is used for processing, you can get a Texaco 
steam cylinder oil that separates rapidly and completely 
from the exhaust. 

Texaco is your best bet for greater steam engine efficiency 
and economy. Just call the nearest of the more than 2,000 
Texaco Distributing Plants in the 48 States, or write The 
Texas Company, 135 East 42nd Street, New York 17, N. Y. 


TEXACO Steam Cylinder Oils 


FOR EVERY OPERATING CONDITION 





